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Fast, precise polarographic analysis 
with new Type E Electro-Chemograph 


Designed for rapid, accurate polarographic 
analysis, the new L&N Type E Electro-Chemograph 
features one piece console design incorporating a 
built-in Speedomax Recorder. The instrument 
automatically plots diffusion current as a function 
of voltage and is convenient for both research and 
industrial process control. 


Operation is fast and convenient. All controls 
are centralized on one panel. The instrument has 
four degrees of damping, and has eleven current 
ranges handling 0 to 100 microamperes. There are 


three polarizing voltage ranges; 0 to-2,-1 to-3 
and +1 to —1 volts. Any of these ranges can be 
reversed to cover both anodic and cathodic polari- 
zation. The equipment is shielded against electri- 
cal pickup, and the recording and regulating cir- 
cuits are not affected by vibration. Normally it is 
supplied for a-c operation, but it can be supplied 
for use with batteries. 


Further information is available in folder 
EM9-90(1). Write Leeds & Northrup Co., 4926 
Stenton Ave., Phila. 44, Penna. 
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“Laboratory Animal Equipment for your every need 


What’s your problem? Is it housing a large number 
of laboratory animals in a limited space or finding 
that “special answer” to an unusual cage need? 
There is a Bussey cage and rack to end your search. 

We make cages, racks, automatic watering 
systems or complete equipment for the housing 
and sanitary care of all laboratory animals. Bussey 
Products Co. offers complete cage units that assure 
maximum efficiency, compact sizes and minimum 
work for the user. ‘ 


BUSSEY PRODUCTS CO., 6000-19 W. 5Sist St., 


The improved “Permaweld” welded-wire construc- 
tion is a result of top-notch engineering. Our 
modern production techniques permit price econ- 
omy. The results can’t be beat. Hundreds of the 
country’s leading laboratories can tell you that. 

Need help on a tough “special problem”? 
Our engineers will gladly assist you with any size 
and type of cage or rack to meet your special 
applications. Just write for our catalog or submit 
your specifications. 


Chicago 38, Ill. 
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TAYLOR 
The Examination of Waters & 
Water Supplies Beate & Suckling) 


New 6th Edition Just Off The Press 


A recognized reference for 40 years, this new edition has 
been completely revised—extensive changes have been 
made in chapters on water-borne disease, bacteriology 
of water samples, disinfection of water supplies, gather- 
ing grounds and underground supplies. 


52 IIllus., 819 Pages, $12.00 


WELCH 
Limnological Methods 


An authoritative reference book for separate courses in 
limnological methods, or to accompany basic courses in 
the subject. Well adapted to a one semester course. 
Also serves as a guide for field and laboratory work. 


97 Illus., 381 Pages, $7.00 


HENRY 


The Plant Alkaloids 


This is the fourth edition of the classic chemical refer- 

ence book in its field. The material is dealt with pri- 
: marily on the basis of chemical classification according 
= to nuclear classification. However, this has been 
modified in cases where extensive series, including 
several chemical types, occurs in one plant or in closely 
related plants. Cross references are provided, where a 
chemical group is dealt with in more than one place. 
It is, in essence, a detailed reference of literature on 
alkaloids, and as such, an invaluable aid to all those 
whose interests lie in this field. 


804 Pages, $14.00 


BLAKISTON'S NEW GOULD 
MEDICAL DICTIONARY 


This great new dictionary, the only completely NEW 
Unabridged Medical Dictionary in 38 years, should be 
owned by everyone concerned with medicine. Compiled 
by an editorial board and more than 100 specialists— 
five years in the making—contains more new words, 
tables and features than any other medical dictionary, 
making it the only modern dictionary and the most 
convenient to use. Order your copy for examination. 


252 Illus., 1294 Pages, Textbook editicn, $8.50— 
Thin paper edition, $10.75— Deluxe edition, $13.50 


SCHOENEWALD New 


German-English Medical 


(Compiled by 


Dictionar F.S.Schoenewald,M.D., Berlin) 


A scholarly work based on 30,000 pages of Anglo- 
American medical literature. Illustrates the various 
shades of meaning of a word or expression by giving 
suitable examples of its use. It is not simply a glossary 
or work giving the equivalent words in the two lan- 
guages, but rather, following the example of the Oxford 
Dictionaries, it is a phrase dictionary, thus providing 
the user with a full idiomatic understanding. 


241 Pages, $8.50 
GRANT 


Hackh’s Chemical Dictionary 


Complete, with new information, thoroughly up-to- 
date, Atomic Fission, ete., this handy one-volume 
dictionary covers all branches of modern chemistry and 
related sciences. Concise, understandable definitions are 
a feature of the book. Many original tables are in use 
by chemists and students. New words, commercial 
terms. 


217 Illus., 925 Pages, $8.50 
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INDUSTRIAL MICROBIOLOGY. New 2nd edition 


By C. Prescott and Crecin G. DuNN, Massachusetts Institute of Technology. 923 
pages, $8.50 
This new edition of Prescott and Dunn’s highly successful book supplements previous material 
with the latest developments in industrial microbiology. The text has been completely revised 


to consolidate former data and include the most recent information on production statistics, fer- 
mentation products, etc. 


PRINCIPLES OF ORGANIC CHEMISTRY 


By James EnauisH, Jr. and Harotp G. Cassmy, Yale University. International Chemical 
Series. 512 pages, $5.00 
A basic text for the standard undergraduate course, this book presents a selected body of factual 
and theoretical material, and shows how this carefully chosen material, the result of experiment, 
is used in the development and practice of the science. An integrated modern treatment has been 


used throughout, incorporating electronic theories so as to unify the discussion of all topics. A 
large number of challenging problems are included. 


GENETICS OF THE FOWL 
By F. B. Hurt, Cornell University. McGraw-Hill Publications in the Agricultural Sciences. 
590 pages, $6.50 


Here is a text for majors in poultry departments in agricultural colleges and a general reference 
for poultry men. Includes applications to all types of domestic fowl, although the greatest em- 
phasis is on chickens. The work will serve as a reference in other applied genetics courses. 


FORAGE CROPS 


By Gitpert H. AHLGREN, Rutgers University. McGraw-Hill Publications in the Agricul- 
tural Sciences. 417 pages, $5.00 


This new college text considers all phases of forage crop production. The author covers all the 
important hay and silage crops, their culture and management, adaption, uses in mixtures, and 
seed production. Discussions are also presented on labor-saving machinery, hay standards, grass- 
land farming, and insects and diseases affecting some of these crops. The text is designed as a 
companion volume to Wilson’s Grain Crops. 


= = Send for copies on approval. 


McGRAW-HILL BOOK COMPANY, INC. 


330 WEST 42nn STREET, NEW YORK 18, N. Y. 


: 
| 
3 
; 


January 27, 1950, Vol. 111 SCIENCE 5 


FISHEN vf Laboratory Furniture 


V Same room dimensions 
Standard units 
Vv Three different installations 


Any Room Size—Any Type of Work 


Versatility and simple installation or reassembly—together with 
immediate availability from stocks on hand—are outstanding features 


of Fisher Furniture. 


Innumerable combinations of 18 basic units permit assembly of 


equipment for a wide variety of laboratory work. 


Write for the free catalog describing and illustrating 
this new Fisher Unitized Laboratory Furniture. 


Headquarters for Laboratory Supplies 


FISHER SCIENTIFIC Co. re: EIMER ann AMEND 


717 Forbes St., Pittsburgh (19), Pa. Greenwich and Morton Streets 
2109 Locust St., St. Louis (3), Mo. New York (14), New York 
In Canada: Fisher Scientific Co., Ltd., 904 St. James Street, Montreal, Quebec 
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oming In March 
VOLUME TWO 


Guasser’s Medical Physics 


Featuring the Latest Facts on Atomic Energy 


as Applied to Medical Science 
Order Now for Immediate Delivery Upon Publication 


“‘The unleashing of atomic energy has affected every aspect of 
man’s life and thought, but probably no field of learning has 
felt its impact more acutely and directly than medical physies.’’ 
With these words, Dr. Otto Glasser summarizes the urgent need 
existing for latest knowledge in this field and in answer to which 
Volume Two of Medical Physics will be published in March. 
Advent of this new volume will serve even more to impress the 
magnificent contribution to science the editor, associate editors, 
and contributors have made in preparing the entire work. 


This is definitely not a revision of the previous volume. It is a 
completely independent reference—at the same time, however, 
both supplementing and complementing Volume One. It brings 
up to date material in Volume One, presents a vast fund of in- 
formation heretofore not permitted publication and includes all 
important new developments. There are 153 new or completely 
revised chapters, plus 30 supplements to Volume One. For com- 
pleteness, titles are carried for Volume One subjects not dis- 
cussed in Volume Two. 

All concerned with medical-physical and biophysical problems 
know how indispensable this work is and expectantly await its 
availability. There is nothing else in the English or any other 
language like it. Edited by Otto Glasser, Ph.D., Head, Dept. of 
Biophysics, Cleveland Clinic Foundation, 


1350 Pages 978 Illustrations Approximately $25.00 


ADVANCE ORDER FORM — — — — — 


Year Book Publishers, Inc., 200 East Illinois Street, Chicago 11, Illinois 
Please send immediately upon publication— 


Volume Two of Medical Physics—Approx. $25.00 


COD. Remittance enclosed 


S-1-27-50 
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ONE YEAR 
6 _MONTHS 
3_MONTHS 


FROM THE 


#1754—-MODEL DLB: chainweight 
Analytical Balance 321.00 


Although ‘“‘post-war” 
delayed deliveries still exist on many quality items. 


shortages have mostly vanished, 
In 
Ainsworth’s case, it’s been a matter of a 70-year-old 
factory refusing to lower its standards even in a seller’s 
The balances described here were ordered as 
long as two years ago—which is the only reason we can 


market. 


quote immediate delivery. Built as near to perfection as 
human skill can produce, Ainsworths offer the exact 
balance to assure the best results for all kinds of precision 


weighings. 
+ +1750—-MODEL 
#1759—-MODEL LCB: sam 
LC, but with chainweight 251. 00 
Catalog | | te Accessories 
__No. |__ Sensitivity Capacity _ | Installed Equipm Furnished 
1754 “1: 200 grams Chainweight device which, with beam 1 pair removable 
(DLB) 1/20 milligram on each pan weight, gives a total of 1100 mg. 3” balance pans 
| } | 
1757 | “ne 200 grams ‘Beam is 6” with 100 divisions on wal 
(LC) milligram each pan side of zero {Two 10 mg. riders 
on Chainweight device which, together ‘ ; 
1750 | 200 grams |~- pair removable 
(BB) 1/20 each pan weight, gives a 
hooks for hold | 
1 division swing Micro hangers with hooks for holding . 
3211 0.05 mg.| 100 apparatus and 
(TCX) |(Estimation tojon each pan|Keyboard-operated weight carrier) fe Sponge 
+3211—-MODEL TCX: | 0.005 m mg. handling fractional weights lege == 
Semi-Micro Balance ....... 564.00 mg. for a total of 221 mg. 


WILL 


ROCHESTER 3, N.Y. 


CORPORATION 


| LABORATORY APPARATUS AND CHEMICALS 
NEW YORK 12, N.Y. 
SOUTHERN SCIENTIFIC. co., iNC., ATLANTA. 3, GA 


Phone 


BUFFALO APPARATUS CORP.,.BUFFALO 5, N. Y 


Write, Teletype, Wire or 
Dept. 
Nearest Office Warehouse 
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EK. E. CHARLTON 
Research Laboratory 


Mepicat Exzectronics: In medical x-ray 
diagnosis we have, in the last few years. seen 
the use of the fluoroscope decrease in compari- 
son with the radiography. Why has this been? 
The reason is twofold. The patient and the 
doctor were both subjected to so much radia- 
tion that the hazards of radiation damage im- 
posed severe limitations on adequate and flex- 
ible fluoroscopic techniques. Furthermore. these 
hazards imposed the use of low x-ray intensities 
vielding screen images of such low luminosity 
that the limitations of the human eye precluded 
high resolution: that is, the recognition of fine 
detail. The enforced requirement of low x-ray 
intensity also brings with it the necessity of a 
15- or 20-minute period for dark adaptation of 
the eyes in preparation for the fluoroscopic ex- 
amination. The doctor must also limit his ex- 
amination to brief glimpses rather than a more 
detailed study of the screen image. If the re- 
quired x-ray intensities for examination could 
be reduced and the fluoroscopic picture suffi- 
ciently increased in brilliance. these limitations 
would be largely dissipated. 

It seems certain that electronics will come to 
the rescue in this problem by removing many 
and perhaps all of these limitations. Of various 
systems that have been proposed and are being 
investigated. one that holds great promise 
makes use of some form of electron image tube 
and embodies some of the principles of the 
wartime sniperscope. by which our soldiers 
were enabled to see the enemy in the dark .. . 
Such an x-ray image tube intensifier offers the 
possibility of an amplification of as much as 
several hundred fold in brightness while at the 
same time increasing resolution. Successful 
attainment of this goal will not only greatly 
enhance the usefulness of the fluoroscopic 
method but will also facilitate photographic 
recording of the image, especially in those 
cases where moving pictures are desired. A full 
realization of all that the method promises 
would be quite revolutionary in the x-ray art. 


6th Inter-American Congress of Surgery. 
Chicago, 
October 21, 1949 


What GENERAL ELECTRIC People are Saying 


A. H. TAYLOR. 
Lighting Research Laboratory 


Controt: Every housewife has ex- 
perienced the loss of foodstuffs by reason of 
molds. Likewise. manufacturers of many 
products incur losses produced by mold con- 
tamination at some point in the manufacturing 
process. In total these losses amount to millions 
of dollars yearly; consequently, any practical 
method of reducing losses due to molds should 
be of great general interest. 

Air-borne mold spores, originating in decay- 
ing animal and vegetable matter. are more 
widely distributed in outdoor and indoor air 
than is generally recognized . . . 

It has long been known that bacteria could 
be killed by suitable exposures to ultraviolet. 
but little was known regarding its effect upon 
air-borne mold spores. The introduction of 
germicidal lamps . . . made it feasible to apply 
them to the disinfection of air. some liquids. 
and the surfaces of solids. Researches . . . have 
shown that the mold spores can also be inacti- 
vated by the germicidal ultraviolet energy, but 
that the required dosages are much higher than 
for most bacteria... 

Although mold spores are much more resist- 
ant to germicidal ultraviolet than are the 
mixed organisms in saliva, . . . it should be 
possible to reduce economic losses due to mold 
contamination—especially during manufactur- 
ing processes—by practicable installations of 
germicidal lamps. Furthermore. they can be 
applied to upper-air irradiation of occupied 
rooms without exceeding intensities safe for the 
occupants of the rooms. Thus personnel and 
product protection can be promoted simulta- 
neously with the same installation of germicidal 
lamps. Applications of localized high-intensity 
radiation over production lines. such as bottling 
or canning, are being used with good results in 
many places. While it is unreasonable to expect 
the germicidal lamps to completely eliminate 
economic losses due to molds, such losses can 
be materially reduced. 


American Public Health Assn.. 
New York City, 
October 28, 1949 


You can put your confidence in 
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N JE, W SECOND EDITION 


TEXTBOOK 


B JOSEPH M. DOUGHERTY, A.B., M.A., Ph.D. 

al Dean of the School of Sciences and Professor of Bacteriology, 
Villanova College; Fellow of the American Association for the 
Advancement of Science; and 


440 ANTHONY J. LAMBERTI, B.S., MS. 
Instructor in Bacteriology and Parasitology, Temple University 
PAGES School of Medicine; Formerly Instructor in Bacteriology, Villa- 


nova College 

440 pages, 141 illustrations. (In Preparation) 
Designed for the undergraduate student, this book presents the fundamentals of bae- 
teriology in a very thorough and clear style. It has been completely revised, and 
contains much new material without disturbing its original purpose—to present princi- 
ples of the subject without distorting the perspective of the undergraduate curriculum. 


Presentation of this subject to beginners is difficult, but these two authors have 


141 handled the problems efficiently by treating the medical phases with restraint, so as 
ILLUSTRATION not to outweigh the bacteriological or laboratory side. Every consideration has been 
; s ONS given to improving the text as a teaching guide and to making the book a solid founda- 


tion for those students preparing for technical work. 


Chapter Headings 


The History of Bacteriology The Neisseria Group—Gonococeus and Meningococcus 
The Microscope and Microscopy The Colon-Typhoid-Dysentery Group 
The Yeasts and Molds , The Friedlander Group 
Apparatus Used in the Study of Bacteria The Pseudomonas and Proteus Group 
Culture Media A 
The Corynebacterium—The Diphteria Bacillus 
Fundamental Culture and Staining Technic The Clostridia—The Spore-Bearing Anaerot 
Bacterial Types 2 A 
IN Bacterial Variation The Myobacteria—Tuberculosis and Leprosy 


The Effects of Physical and Chemi i The Actinomyces 
e Effects o' ysical and Chemical Agents on Bacteria The Pathogenic Fungi 


PREP ARATION The Anthrax Bacillus 
Infection The Brucella Group 
Immunity The Pasteurella Group—Plague and Tularemia 
Hypersensitivity The Hemophilic Bacteria 
A Procedure for Quantitative Titration in Bacteriology The Cholera Vibrio 
The Agglutinins The Spirochetes 
The Precipitin Reaction The Rickettsia Group 
The Complement Fixation and Flocculation Tests The Filtrable Viruses 
The Staphylococci The Bacteriology of Water. Molk, and Food 
The Steptococei The Parasitic Protozoa 
The Pneumococei dex 


The C. V. Mosby Company SCI 1-27-50 
3207 Washington Blvd. 
St. Louis 3, Missouri 
Please send me a copy of Textbook of BACTERIOLOGY 
New Second Edition. (In Preparation) 
(0 Notify me and I will (0 Charge my account. 
send check. 


Address 


| 
: 
ag 
= 
ORDER 
FORM 


10 SCIENCE January 27, 1950, Vol. 111 


A COMPACT PHOTOMICROGRAPHIC 


DEPARTMENT... One 


This unit, properly supplemented, will handle all types of 
photomicrography. Every component has been designed 
to give you new adaptability, speed, ease and efficiency in: 


Visual Microscopy 


High Power Photomicrogra- 
phy, with Transparent ond 
Opaque Specimens 


Low Power Photomicrogra- 
phy, with Transparent and 
Opaque Specimens 


Photocopying 


WRITE for your copy of detailed, 
informative Catalog No. E-210, to 
Bausch & Lomb Optical Co., 642-R 
St. Paul St., Rochester 2, N. Y. 
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A National Science Foundation: 1950 Prospects 


Dael Wolfle 


American Psychological Association, Washington, D. C. 


CIENTISTS HAVE AN IMMEDIATE OP- 
PORTUNITY to help secure enactment of the 
National Science Foundation Act that Con- 
gress has been considering, in one form or an- 

other, for the last five years. Most of the differences 
over specific features have been compromised, and 
there is reasonable basis for the optimistic hope that 
1950 can see the long campaign successfully ended 
with the actual establishment of a National Science 
Foundation. The achievement of that possibility rests 
partly upon the many scientists and other individuals 
who believe the Foundation should be created. They 
can help secure passage by letting members of the 
House of Representatives know, immediately and in 
volume, what they think of the bill now before the 
House. 

The Senate has four times passed a Science Foun- 
dation bill, the House of Representatives once. The 
President has repeatedly urged Congress to create a 
National Science Foundation and did so most recently 
in his State of the Union and budget messages to 
Congress for 1950. Cabinet members, the Bureau of 
the Budget, the Office of Naval Research, and the 
Research and Development Board have all recom- 
mended it. So have individual scientists, associations 
of scientists, and the National Association of Manu- 
facturers. Nearly everyone is in favor of establish- 
ing the Foundation, but so far not enough have agreed 
at the same time on the same bill to get a Foundation 
established in law. 

In 1946 the Senate passed S. 1850 after long, de- 
tailed, and careful hearings. When that bill was sent 
to the House of Representatives it was allowed to die 
in committee, partly because the House members did 
not have time to study it adequately, partly because 
scientists themselves were sharply divided on the kind 
of Foundation they thought would best serve the 
country. 

In 1947, when the Republicans took control of Con- 
gress, the Senate passed a Science Foundation bill 
which differed in a number of respects from the one 
they had passed the year before. It was passed later 
by the House of Representatives, but vetoed by Presi- 
dent Truman because of his objections to some of its 
administrative features. 

In 1948 the bill which had passed both houses of 
Congress the year before was modified to meet the 


President’s objections. Again it passed the Senate. 
But it died when the Rules Committee failed to give 
it a place on the House calendar. 

In 1949, with the Democrats back in control of Con- 
gress, the same bill that the Senate had approved in 
1948 was reintroduced and again passed. An essen- 
tially similar bill was introduced in the House, ap- 
proved by the Committee on Interstate and Foreign 
Commerce, and again prevented by the Rules Com- 
mittee from coming to vote. 

Now it is 1950. The 81st Congress has returned for 
its second session and can again take up the National 
Science Foundation Act. On the Senate side nothing 
needs to be done immediately. S. 247, which passed 
the Senate on March 18, 1949, is still alive, waiting 
for similar action in the House and then signature by 
the President. In the House, H. R. 4846 has been 
approved by the Committee on Interstate and Foreign 
Commeree, recommended to the House as a whole, and 
is ready to be voted upon whenever the House takes 
itup. As this is written, the bill is still held up in the 
Rules Committee, but there are good indications that 
it need not be held there long. There are two possi- 
bilities for getting H. R. 4846 out of the Rules Com- 
mittee and onto the floor of the House for vote. One, 
the normal channel, is for the Rules Committee to 
place it on the House calendar. Last year the Rules 
Committee refused to do that. Representative James 
Wadsworth of New York is generally credited with 
leadership in opposing release of the bill by the Rules 
Committee. His reason, he stated, was that “he was 
hesitant and others on the committee felt hesitant 
about taking on new financial commitments which the 
Foundation would require” (Washington City News 
Service press release of August 18, 1949). Since the 
October adjournment of Congress, however, it is re- 
ported that Representative Wadsworth has agreed to 
withdraw his opposition so that the bill can be voted 
upon by the House of Representatives. 

If that fails, if the Rules Committee does not place 
the bill on the House calendar, there is another method 
of securing an opportunity for the House to vote on it. 
Representative Robert Crosser, chairman of the Com- 
mittee on Interstate and Foreign Commerce, last year 
requested the House to take up the bill regardless of 
the Rules Committee’s failure to release it. A request 
of this kind ean be acted upon only on the second and 
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fourth Mondays of a month; and the House itself 
must agree that it is willing to consider the bill, even 
though the Rules Committee has not released it. Mr. 
Crosser was in Europe on the days last fall when the 
bill could be called up for vote under this procedure, 
and no one could substitute for him in this role. If 
the Rules Committee does not release the bill, this 
alternative method of getting it up for vote ean be 
used. 

When H. R. 4846 is voted upon by the House it will 
not be identical with the bill which the Senate has 
already approved. The two are similar in most re- 
spects, both to each other and to the bills that were 
considered in 1948, but there are several distinctions 
between the House and Senate versions. 

H. R. 4846 is a better-written bill in its details than 
S. 247. The various sections are more logically ar- 
ranged, and the wording is more precise in a number 
of spots. For example, where the Senate bill speaks 
only of the “Foundation,” the House Bill states that 
“The Foundation shall consist of a National Science 
Board (hereinafter referred to as the Board) and a 
Director.” In a number of later sections H. R. 4846 
differentiates more clearly than does the Senate bill 
between the responsibilities of the board and those 
of the director. Or, for a more amusing example, 
the Senate version states that arrangements with indi- 
viduals or agencies in other countries “shall be exer- 
cised in such manner as is consistent with the foreign 
policy objectives of the United States as determined 
by the Seeretary of State after consultation with the 
Director.” The House version is reworded to remove 
the implication that the Secretary of State must confer 
with the director of the National Science Foundation 
in order to determine our foreign policy objectives. 

In terms of organization of the Foundation itself, 
the major difference between the two bills is that the 
House version requires the board to select an execu- 
tive committee which will be responsible for a number 
of details of policy formation and administrative su- 
pervision. The Senate version leaves the creation of 
an executive committee optional with the board itself. 
It is generally desirable to impose as little unneces- 
sary restriction as possible on an agency whose prob- 
lems and needs may change from time to time. So in 
this respect the Senate version is considered prefer- 
able by many people. Nevertheless, it is most un- 
likely that the Foundation would try to act without 
an executive committee. In practice, therefore, both 
bills would probably work out the same way, and so 
either should be acceptable to most scientists. 

Three amendments to H. R. 4846 which have been 
recommended by the House Committee on Interstate 
and Foreign Commerce are of considerable importance. 
Section 3 (a) (6) of the House bill and Section 4 (a) 


(6) of the Senate bill give as one of the functions of 
the Foundation: 

. . . to correlate the Foundation’s scientifie research pro- 
grams with those undertaken by individuals and by pub- 
lic and private research groups. 


The proposed amendment to H. R. 4846 would change 
this section to read: 

... to evaluate scientific research programs undertaken by 
individuals and by public and private research groups, 
including scientific research programs of agencies of the 
Federal Government, and to correlate the Foundation’s 
scientific research programs with such programs. 


Of related interest is the proposed amendment to 

delete from H. R. 4846 the following statement, which 
now appears in both House and Senate bills: 
The activities of the Foundation shall be construed as 
supplementing and not as superseding, curtailing, or 
limiting any of the functions or activities of other Gov- 
ernment agencies authorized to engage in scientific re- 
search or development. 


Taken together, these two proposed amendments 
would give the Foundation called for by the House 
bill a somewhat greater coordinating power than that 
granted to the Foundation by the Senate bill. 

The proposed Foundation would have three major 
functions. It would grant funds to subsidize ap- 
proved research projects. It would offer fellowships 
and scholarships to students of the sciences. And it 
would serve as a top-level planning and coordinating 
agency for the nation’s scientific program. There is 
no thought that it would put existing agencies, such 
as the Office of Naval Research or the research ac- 
tivities of the Department of Agriculture, out of busi- 
ness. Nevertheless, the House and Senate bills would 
give the Foundation a different status on its coordi- 
nating function. The Senate bill would require it to 
coordinate its own program with other existing ones 
and would instruct it not to step on any other agency's 
toes. The House bill would instruct it to keep an eye 
on other research programs, both government and pri- 
vate, and would remove the prohibition against step- 
ping on another federal ageney’s toes if it finds some- 
thing undesirable in that ageney’s program. The 
Senate version is therefore likely to be preferred by 
other federal agencies. Yet the House version would 
mean a stronger Foundation. The relative merits of 
these two views have not been given much consider- 
ation by scientists. The stronger version of the House 
bill seems to me to be preferable. The government's 
scientific activities are both great enough in scope 
and diverse enough in sponsorship to justify a Foun- 
dation with more authority than the purely negative 
one of seeing that its program is correlated with those 
undertaken by other individuals and groups. 
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The third proposed amendment would add a loyalty 

oath requirement for scholarship and fellowship hold- 
ers. The amendment would add a part (b) to Section 
10 reading as follows: 
No part of any funds appropriated or otherwise made 
available for expenditure by the Foundation under 
authority of this Act shall be used to make payments 
under any scholarship or fellowship to any individual 
unless there is on file with the Foundation an affidavit 
executed by such individual that he does not believe in, 
and is not a member of and does not support any organi- 
zation that believes in or teaches, the overthrow of the 
United States Government by force or violence or by any 
illegal or unconstitutional methods. The provisions of 
section 1001 of title 18, United States Code, shall be 
applicable in respect of such affidavits. 

This amendment was proposed to the very great 
regret of scientists and to the equal regret of a number 
of members of Congress. It was proposed last spring 
when Atomic Energy Commission fellowship holders 
were under fire from other Congressional committees. 
It is a concession to the current temper of Congress 
and many citizens. But it is unnecessary; overt 
treason or acts of disloyalty are adequately handled 
by existing law, which is not strengthened by the 
affidavit requirement. It is also an invasion of free- 
dom, and it is disturbing to have undergraduate and 
graduate students majoring in any of the sciences and 
supported by Foundation funds required to sign such 
an affidavit regardless of whether the work upon which 
they are engaged requires security classification or not. 
The affidavit is, however, a milder requirement than 
the FBI investigation which must now be made of all 
Atomie Energy Commission Fellows, and accepting 
it may be necessary. At its meeting in New York City 
on December 27 the Inter-Society Committee for a 
National Science Foundation formally voted its dis- 
approval of the inclusion of this proposed amendment. 
At the same time, if the amendment is added despite 
the opposition which it will arouse, the bill as a whole 


will have the support of the Inter-Society Committee. 

If all goes well, the House should have an oppor- 
tunity to vote on H. R. 4846 before the end of Feb- 
ruary. The chances are fairly good that the House 
will approve the bill. There will be some opposition 
on grounds of economy. The patent interests will op- 
pose it. There may be a whispering campaign about 
un-American activities of some scientists. But if 
enough Representatives know that the scientists and 
educators of their own regions are solidly in favor 
of the bill, it will pass despite the opposition. A con- 
ference will then be necessary to resolve the differences 
between the House and Senate versions. Unless the 
House bill is changed much more drastically than now 
seems likely, it should not be difficult to resolve the 
differences, nor should there be any question about 
subsequent passage of the compromise measure by 
both houses of Congress and its approval by President 
Truman. 

The immediate job is to get the bill out of the Rules 
Committee so that the House can vote on it. That is 
primarily a job for the legislative strategists. Then 
will come the question of votes by the House, first on 
proposed amendments, and then on the bill as a whole. 
Because the House has not considered National Science 
Foundation legislation as frequently or in as much 
detail as has the Senate, many Representatives are not 
well informed on the necessity for the Foundation or 
on the characteristics that would make it work most 
effectively. Neither are many of them aware of the 
importance attached to this legislation by scientists 
and educators in their own districts. Each individual 
scientist ean help remedy that situation by talking or 
writing to the Representatives from his own district. 
Each Representative should know the attitudes of the 
scientists in his home district. Giving members of the 
House assurance that H. R. 4846 will make important 
contributions to the nation’s welfare is therefore the 
responsibility of all scientists, all over the country. 
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Principles of Emulsion Polymerization’ 


Frederick T. Wall 


Noyes Chemical Laboratory, University of Illinois, Urbana 


YNTHETIC POLYMERS, especially those that 
exhibit rubberlike characteristics and those that 
can be drawn into fibers, have attracted increas- 
ing interest in recent years. Both the tech- 

nology and the basic knowledge of polymer processes 
have advanced. This article will be concerned with the 
fundamental principles of a particular kind of poly- 
merization—namely, vinyl polymerization in emulsion. 
Even with this limitation, the subject is so vast that 
only a cursory treatment is possible here. Accord- 
ingly, the diseussion will be further restricted to those 
aspects of the subject relating to the author’s own 
work or the work of his associates. 

A complete understanding of emulsion polymeriza- 
tion would require a knowledge of a great many 
branches of chemistry. Obviously, one must recognize 
the organic chemistry involved to describe how the 
molecules start growing, how the reaction is sustained, 
and how the molecular growth finally stops. The 
kinetics of polymerization processes are also impor- 
tant, both from the point of view of attaining prac- 
tical speeds and because of their influence on the strue- 
ture of the product. Finally, in emulsion systems, the 
phase relationships are of paramount significance by 
reason of their marked influence on the kinetics and 
the corresponding control of the possible reactions. 
We shall now endeavor to discuss each of these topies 
in turn, with particular emphasis on the kinetics and 
phase relationships. 


THE POLYMERIZATION REACTION 


Vinyl type polymerizations, whether they oceur in 
single or multiple phase systems, are characterized by 
a free radical type of chain growth. To initiate the 
reaction it is necessary to generate free radicals, either 
by ordinary chemical decomposition of appropriate 
catalysts or by photochemical processes. Certain or- 
ganic peroxides are commonly employed as catalysts, 
since they can yield free radicals by thermal decom- 
position (6) or by reduction activation (4,12). De- 
noting the initiating radicals by R- and the monomers 
by M, we can write the polymerization reaction as 


R- +M—>RM- 
RM: +M—>RM.,- 
RM,:+M—>RM,,,° 
ete. 


1 Based on a paper presented at the 23d National Colloid 
Symposium, held in Minneapolis, Minnesota, June 6-8, 1949. 


The chain growth process will not continue indefinitely, 
however, because certain other reactions can also occur 
which result in chain termination. In practice, the 
chain lengths are often controlled by the introduction 
of chain transfer agents or modifiers (1, 7, 10) which 
operate according to the reaction 


RM, -+YZ— RM,Y+Z- 
followed by 
Z:-+M-—>ZM -ete. 


Carbon tetrachloride and certain mereaptans can be 
effectively used as modifiers for some polymerization 
reactions. Organic peroxides, in addition to serving 
as catalysts, can also act as modifiers, especially in the 
redox system to be discussed later (13). 

The modification reaction is characterized by the 
fact that the growing chain abstracts an atom or group 
from a nonradical molecule, thereby transferring the 
free radical characteristic elsewhere (1). The new 
free radical can then undergo growth by addition of 
further monomer units and the cycle repeated. It 
must not be supposed that the modification reaction 
oceurs at any critical degree of polymerization; in- 
stead it is a very random type of reaction, governed 
largely by probability. This results in marked hetero- 
geneity of molecular weights in the final product. 

If no modifier is added to a polymerization system, 
the molecular weights will tend to be high, but some 
sort of chain termination must always oceur. If nec- 
essary, a growing free radical will remove an atom 
(hydrogen, for example) from a polymer molecule 
already formed (9, 11). This renders the polymer 
molecule a free radical again, enabling it to grow onee 
more. From probability considerations it is clear that 
the atom removed from the polymer molecule is un- 
likely to be at the end of the molecule; accordingly, 
the secondary growth process will result in the forma- 
tion of a branch attached to the original molecule. At 
high conversions the degree of branching ean be con- 
siderable, and the polymer molecules will tend to look 
more like trees than like ordinary chains. 

At this stage it is well to discuss another phenome- 
non frequently encountered in polymerization, namely, 
cross-linking. For reasons to be discussed presently, 
cross-linking should be considered different from 
branching, even though superficially they appear to 
have similar characteristics. Cross-linking occurs dur- 
ing polymerization, when a growing polymeric free 
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radical chain adds on a polymer molecule instead. of 
a monomer, the addition involving some residual un- 
saturation in the polymer (9, 11). Butadiene poly- 
mers can obviously undergo cross-linking, since only 
one double bond is lost for each monomer unit in the 
primary chain growth process. Since the polymer 
itself has a great deal of unsaturation, it is not at all 
improbable that at high conversions the free radicals 
will react with polymer instead of with monomer. Al- 
though branching tends to build up treelike struc- 
tures, cross-linking goes further than this, for it ulti- 
mately gives rise to networks. When cross-linking 
oceurs there is either a decrease in the number of 
molecules or a building up of network structures. 
When the network is big enough, the resulting polymer 
system becomes an insoluble gel, which can, however, 
be swollen by appropriate liquids, especially those 
that would be solvents for the non-cross-linked mate- 
rial. Direct evidence for cross-linking has been ob- 
tained by studies of molecular weights as functions of 
conversion (11). Such investigations have shown that 
in some of the advanced stages of the reaction there is 
an actual decrease in the number of polymer molecules 
with increasing conversion. 


KINETICS OF POLYMERIZATION REACTION 


An ordinary vinyl type polymerization taking place 
in dilute solution might be expected to be first order 
with respect to monomer concentration. The specific 
reaction rate constants will, of course, depend upon 
the catalyst used and upon the nature of the processes 
involved in generating and removing free radicals. 
For emulsions, on the other hand, the kineties are con- 
siderably more complicated. It is found empirically 
that for a great many emulsion polymerizations the 
reaction appears to be zeroth order up to as high as 
60 percent conversion, after which the rate falls off 
rapidly. The copolymerization of butadiene and sty- 
rene to make GR-S synthetic rubber follows such a 
pattern (72). It must not be inferred, however, that 
all emulsion polymerizations are zeroth order, for some 
systems do exhibit marked departures. The zeroth 
order behavior which is frequently observed suggests 
that the concentration of monomer in the reaction 
locus remains substantially constant. 


Low TEMPERATURE REDOX POLYMERIZATION 


Vinyl type polymer growth reactions frequently in- 
volve several reaction possibilities, with the result that 
the polymer does not have a uniform structure. Diene 
polymers in particular exhibit such structural varia- 
tions, since a monomer unit might appear in the poly- 
mer in cis or trans forms, if the addition was 1-4, or 
it might appear to have added in 1-2 or 3-4 fashions, 
the latter two being distinguishable only if the diene is 


Besides the aforementioned branch- 
ing and cross-linking, still other “side reactions” are 
possible. At high temperatures there is a tendency 
for randomness in accordance with the general effect 
of increased temperature on relative reaction prob- 
abilities. At low temperatures, on the other hand, 
certain specific reactions may be favored, with the 
result that the polymer structure will be more nearly 
uniform. If this uniformity should manifest itself in 
more desirable polymer properties, and this is often 
the case, then a low temperature polymerization would 
appear to be in order. The so-called “cold rubber,” 
which is prepared at low temperatures by a redox sys- 
tem, is in fact superior to ordinary GR-S. 

Unfortunately, the catalyst systems developed for 
higher temperature reactions (say, 40°-70° C) gener- 
ally do not function at reduced temperatures (around 
0° C). This is readily understood if peroxides are 
used as catalysts and thermal decomposition is relied 
upon to produce free radicals for initiating the poly- 
merization (6). Accordingly, it would be highly de- 
sirable to employ some method to activate peroxide 
systems at low temperatures. If enough free radicals 
can be generated at low temperatures, then the reae- 
tion can be made to proceed with a practical over-all 
speed without losing high quality in the product. 

If [R-] represents the total free radical eoncentra- 
tion, and [M] that for the monomer, then the over-all 
polymerization reaction rate will likely be given by 

kKiR- ][M], 
where k is the specific reaction rate constant for chain 
growth. It is clear that the effective velocity is pro- 
portional to k[R-], so that even if k is reduced by 
lowering the temperature, [R-] might be sufficiently 
increased to compensate. 

The necessary inerease in [R -] can be brought about 
by reduction activation involving ferrous iron. In 
analogy to the conclusions of Haber and Weiss (2) 
on hydrogen peroxide, we can write (13) that 


unsymmetrical. 


(RCOO), +Fe+—+RCOO- +RCOO-+ (1) 
RCOO- +Fe+—»RCOO- +Fe** (2) 
RCOO- +M -—>RCOOM- (3) 
RCOOM, ,+M -—>RCOOM,- (4) 
RCOOM,- +(RCOO), 


RCOOM,R + RCOO-+ CO, (5) 


Reaction (1) is the desired reduction activation re- 
action. Ferrous iron rapidly reacts with peroxide to 
form acid ions, free radicals, and ferric iron. Reac- 
tion (2), which is not desired, involves the reduction 
of the free radical to a stable acid ion. In the pres- 
ence of monomer, however, reactions (3) ete. can occur 
to form polymer. Reaction (5) is a modification re- 
action in which the peroxide acts as the modifier. 


| 
=3 


84 SCIENCE 


January 27, 1950, Vol. 111 


The reaction between ferrous iron and peroxides is 
very rapid, so that in practice certain additional con- 
trolling agents must be present. The benzoylperoxide 
redox system contains in addition to iron and peroxide 
some soap and pyrophosphate. The pyrophosphate 
appears to control the iron concentration by complex 
formation and the soap renders the iron capable of 
entering the reaction locus. Finally some reducing 
sugar is generally added to a redox system, so as to 
reduce (possibly by indirect means) the ferric iron 
back to the ferrous state. 

Considerable evidence (13) leads one to believe that 
the iron undergoes a cycle as follows: 


have been made by Harkins and co-workers (3, 8). 
These investigators have come to the following con- 
clusions. Two types of loei are involved: (1) soap 
micelles in which the polymerization starts, and (2) 
the polymer particles themselves. 

The soap micelles contain a core of oil and in that 
core the reaction starts. The polymer molecules thus 
started then grow into the aqueous phase (the soap 
becoming adsorbed to the polymer). By diffusion 
through the aqueous phase, monomer enters and dis- 
solves in the polymer particles, thus providing more 
material for polymerization. Accordingly, most of 
the polymerization takes place in the polymer-mo- 


If pyrophosphate is absent, the reaction between the 
iron and peroxide is too fast; if soap is absent, the 
iron is not brought into contact with the peroxide, 
with the result that no reaction occurs. The peroxide 
is only slightly soluble in water, but ean be present in 
the oil phase (monomer) or in the soap micelles dis- 
tributed throughout the water.* 


Locus oF REACTION 


The most significant contributions to our knowledge 
of the locus of reaction in emulsion polymerizations 


2 The author is indebted to Prof. I. M. Kolthoff of the Uni- 
versity of Minnesota for pointing out that the reduction ac- 
tivation step occurs somewhere in the water layer, which is 
be here presumed to be the oil core of the soap micelle. This 
; interpretation is a modification of that given in (13). 
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Fe+ 2 3 
(as pyrophosphate (as pyrophosphate 
complex) complex) 

Aqueous solution 
Reaction locus 

Fe*? ee Fe** + free radicals 

(as stearate) Peroxide (as stearate) 


nomer particles, and the monomer droplets in the 
emulsion serve only as reservoirs for reactants. 

According to Harkins (3) the aqueous phase can 
serve as a secondary locus for initiation, but the par- 
ticles so formed ultimately enter the second stage de- 
scribed above. As the reaction proceeds, the monomer 
droplets get smaller and smaller until at about 60 per- 
cent conversion (for GR-S) all the monomer is dis- 
solved in polymer particles. After that the effective 
concentration of monomer in the reaction environment 
falls off rapidly, with the result that the kinetics soon 
depart from zeroth order. 

It is significant that after 60 percent conversion the 
growing free radicals encounter relatively more poly- 
mer molecules and less monomer, with the result that 
branching and cross-linking then oceur (11, 12). 
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Technical Papers 


Terramycin, a New Antibiotic 


A. C. Finlay, G. L. Hobby, S. Y. P’an, P. P. Regna, 
J. B. Routien, D. B. Seeley, G. M. Shull, B. A. Sobin, 
I. A. Solomons, J. W. Vinson, and J. H. Kane 


Research Laboratories, 
Chas. Pfizer & Co., Inc., Brooklyn, New York 


A new actinomycete, Streptomyces rimosus, has been 
isolated from a soil sample and so named because of the 
cracked appearance of the growth on the surface of an 
agar medium. When the organism was grown on plates 
containing nutrient agar and when a variety of bacteria 
including certain of the Gram-negative enteric organisms, 
aerobic spore-formers and Gram-positive cocci were 
streaked across these plates, growth of the test organisms 
was inhibited in the vicinity of the colony of the acti- 
nomycete. When Streptomyces rimosus was grown under 
submerged aerobic conditions, the broth exhibited similar 
inhibitory powers, as demonstrated in serial dilution as- 
says. From broth cultures of this organism, a erystalline 
antibiotic was isolated; the name Terramycin has been 
assigned to this compound. 

Terramycin is amphoteric and forms the erystalline 
hydrochloride and sodium salt. Crystalline Terramycin 
has the following properties: mp approximately 185° C 
with decomposition ; [a]¥ -—196° (1.0% in 0.1 N HCl). 
It is soluble in methanol, ethanol, acetone and propylene 
glycol, in water to the extent of 0.25 mg per ml at 25° C; 
insoluble in ether and petroleum ether. Terramycin is 
stable over long periods in aqueous solutions at about pH 
2.0-5.0, at room temperature. A sample of crystalline 
Terramycin analyzed: C, 53.05; H, 5.91; N, 5.64; O (by 
difference), 35.42 

Terramycin crystallizes in several forms, depending 
upon the procedure used. One of these forms consists 
of thick hexagonal plates, the refractive indices of which 
are 4 =1.636 + .004, B = 1.644+.004, y > 1.700. 

In 0.1 M phosphate buffer (pH 4.5), Terramycin shows 
ultraviolet absorption maxima at approximately 247, 275, 
and 353 mu. It also shows characteristic absorption in 
the infrared region. 

The activity in vitro of crystalline Terramycin Hydro- 
chloride against a variety of microorganisms is shown in 
Table 1. The activity was determined by dissolving vary- 
ing amounts of the antibiotic in nutrient agar and streak- 
ing with the organisms under test. Further observations 
on the sensitivity of these and other organisms will be 
reported in detail elsewhere. 

Terramycin shows a low degree of toxicity in animals. 
The intravenous LD, for Terramyein Hydrochloride is 
equivalent to 103 mg of the erystalline amphoteric com- 
pound per kg of body weight in mice; the LD, is equiva- 
lent to 192 mg per kg. 


1These determinations were made by Dr. John A. Means 
of Chas. Pfizer & Co.. Inc.. Brooklyn, New York. 


TABLE 1 
AcTIVITY in Vitro OF CRYSTALLINE TERRAMYCIN 
HYDROCHLORIDE* 
Species ug/ml Inhibition 

Aerobacter aerogenes ......... 1.0 100% 
Klebsiella pneumoniae ........ 3.0 = 
Salmonella typhosa .......... 3.0 
schotimuelleri ..... 1.0 
Shigella paradysenteriae ...... 1.0 
Bacillus subtilis (FDA 219) ... 3.0 “ 
Staphylococcus albus ......... 1.0 
Pseudomonas aeruginosa ..... 100 : 
Brucella bronchisepticae ...... 3.0 


* Activity is expressed in terms of the equivalent weight 
(ug) of crystalline Terramycin necessary to inhibit growth. 


As is the ease with aureomycin and chloramphenicol, 
Terramyecin is active in vivo as well as in vitro and dis- 
plays marked chemotherapeutic activity against experi- 
mental infections in mice due to Streptococcus hemolyti- 
cus, Diplococcus pneumoniae, Klebsiella pneumoniae, Sal- 
monella typhosa, and other organisms. It is effective by 
both the oral and parenteral routes of administration. 
Preliminary studies suggest that Terramycin has definite 
antirickettsial activity in the chick embryo.* In high con- 
centrations it appears to inhibit the infection of the chick 
embryo with the PR8 strain of Influenza A virus. 


2 Data on the antirickettsial activity of Terramycin will be 
reported elsewhere by Dr. John C. Snyder, Harvard School of 
Public Health. 


The Oxygenation of Blood 
by Gas Dispersion 


Leland C. Clark, Jr., Frank Gollan, 
and Vishwa B. Gupta 


Fels Research Institute for the Study of 
Human Development, Antioch College, 
Yellow Springs, Ohio 


In the attempts to relieve anoxia of the tissue by means 
other than those of artificial respiration or inhalation of 
gas mixtures high in oxygen, widely varying means of 
extrapulmonary oxygen administration have been em- 
ployed. Oxygen has been injected subcutaneously, intra- 
peritoneally, and intravenously, as well as directly into 
the intestines, the joints, the renal pelvis, and the urinary 
bladder. Oxygen has even been applied locally in at- 
tempts to inerease the absorption through the skin. All 
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these methods have the disadvantage of supplying only 
a small fraction of the total oxygen consumption of the 
body, and, furthermore, the intravenous injection of 
oxygen is limited by the inherent danger of gas embolism 
(22). 

For these reasons, attempts have been made for many 
years to construct an apparatus that would permit the 
introduction of an adequate amount of oxygen into the 
blood by circulating it through various devices designed 
to expose a large surface of blood to oxygen. The oxy- 
genators devised have consisted of one (12) or more (1, 
6) revolving disks, of chambers filled with glass beads 
(4), of spherical glass bulbs into which the blood was 
sprayed (7), of a revolving spiral sheet (5), and of a 
silk curtain through which blood was allowed to flow (19). 


® 


Fic. 1. 


With the advent of thoracic and cardiac surgery, in- 
terest in the study of extracorporeal oxygenation of the 
blood was revived and efficient oxygenators consisting 
of one (7-10) or more (15-17) vertically revolving 
cylinders, a spiral tubing system (13, 14), and a series 
of conical disks (21) were developed. For perfusion of 
the brain with oxygenated blood, an instrument having 40 
to 50 rotating disks, which dip into blood flowing through 
a trough, was described (2, 3). 

In the present study, the old method of bubbling oxy- 
gen through blood (20), which had been discarded as too 
slow and foam-producing (3), was reinvestigated and 
found to be a very rapid and efficient procedure for 
saturation of hemoglobin under specific conditions. The 
oxygen is dispersed in the blood in the form of tiny 
bubbles produced by passing the gas through a fritted 
glass disk or a porcelain bacteriological filter. After oxy- 
genation, which is nearly immediate, the excess gas is 
released by passing the blood over a surface coated with 
a methylpolysiloxane resin. The rate of oxygen flow is 


adjusted so as to produce optimum oxygenation without 
excessive flow of gas. 

At the present stage of development the equipment 
shown in Fig. 1 is used. The dogs are anesthetized with 
sodium pentothal. Heparin (4 mg per kg initially and 
1 mg per kg every half hour) is used as an anticoagulant. 
Blood pressure is recorded directly from a femoral or 
carotid artery, using a mercury manometer, and a pneu- 
mograph is used to record respiration rate. After filling 
the apparatus with fresh dog blood (about 500 ml is re- 
quired) the blood is pumped from the animal through a 
polyethylene catheter inserted into the inferior vena cava 
through a femoral vein so that the tip lies near the big 
cardiac vein. The glass tube, A, serves to test the 
patency of the catheter by applying suction at A, and 
also, by the use of a manometer connected to Aq, to give 
an indication of the reduced pressure being developed by 
the pump, B. The pump consists of two flexible poly- 
ethylene bottles (Plax Corporation, Hartford, Connecti- 
cut) which are alternately compressed and extended by 
means of a rod attached to an eccentric. Flap valves are 
placed at B, and By. 

The blood then enters the dispersion oxygenation ap- 
paratus D through a tube, Dg, fused to the glass at an 
angle so as to cause rapid swirling in chamber D;. The 
capacity of chamber Dy, is approximately 150 ml. Oxy- 
gen enters D;, through a gas-washing bottle C, containing 
water, which humidifies the gas and serves as an indicator 
of the gas flow. The gas is dispersed into tiny bubbles 
by the sintered glass plate, D., 90 mm in diam (porosity 
5 u, Corning Glass Works, Corning, New York). The gas 
may also be dispersed at a pressure of about 10 lb, by a 
porcelain filter candle (Catalog No. VFA-56, porosity 
0.85 u, Selas Corporation, Philadelphia 34, Pennsylvania). 
The dispersion of oxygen and blood then rises through 
tube Dg, which contains either fine glass rods or 3-mm 
glass beads coated with DC Antifoam A (Dow-Corning, 
Midland, Michigan). The blood then flows into chamber 
D_., which has sufficient capacity to allow the remaining 
bubbles to eseape to the surface. The level of blood is 
maintained at a constant level in this chamber by means 
of a photocell at D;, which operates a magnetic valve 
at Dg. 

Following oxygenation, the blood passes through a 
plexiglass block at F holding the large shielded Beckman 
pH electrodes and a thermometer. The blood circuit is 
arranged so as to facilitate measurement of the relative 
oxygen saturation of either venous or oxygenated blood 
by means of a modified oximeter (15) at FE. Valves at 
Equea serve to by-pass a sample for the measurement of 
oxygen saturation. After passing through F, the blood 
is pumped into a rotameter, G (Size 2, Figure 27, Fischer 
and Porter Company, Hatboro, Pennsylvania), to give a 
continuous indication of flow rate, through a fine-meshed 
glass cloth filter, H, and into a bubble trap, J, which serves 
as an additional safeguard against gas emboli. The 
blood is returned to the animal through a cannula having 
a large bore (minimum 3.5 mm) inserted in an external 
jugular vein. All glass parts, including the glass cloth 
filter, but excepting the sintered glass disk, or the porce- 
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lain element, are coated with a silicone resin (Dri-Film 
No. 9987, General Electric Company, Schenectady, New 
York). Glass parts have also been given a permanent 
silicone surface by coating with a 2% solution of DC-1107 
fluid (Dow-Corning Corporation, Midland, Michigan) in 
carbon tetrachloride, drying, and baking at 150° C for 
30 min. Polyethylene tubing (0.236 in. inside diam and 
0.326 in. outside diam, Surprenant Manufacturing Com- 
pany, Boston, Massachusetts) is used throughout. Satis- 
factory connections between polyethylene tubing and glass 
tubing ean be made by carefully warming the end of the 
plastie tubing over an open flame before sliding it over 
the glass. Before use, the apparatus is thoroughly washed 
by the circulation of Dakin’s solution and sterile saline. 
The entire equipment is mounted in a plexiglass cabinet 
equipped with a device to circulate air at about 40° C. 


TABLE 1 

= a Osa Oa A & 
kg ml/min mm He % % min 

1 10.0 300 - 5 +21 + 37 
2 16.0 500 -15 +8 + 22 12 
3 12.0 500 —30 0 0 20 
4 12.0 200 —40 +9 + 20 25 
a) 10.0 320 — 50 +12 + 33 58 
6 10.0 500 -—35 +21 + $3 15 
7 12.0 500 -—15 0 —- 20 2 
14.4 600 + 10 26 
9 117 450 - 3 0 - 8 99 
10 9.0 530 0 30 
11 22.7 460 —10 +10 + 6 60 
2 6.8 350 - 5 0 +143 28 
3 9.1 350 —16 0 + 87 60 
14 9.1 250 0 0 0 8 
15 9.0 500 - 2 0 - il 90 


In order to test the efficiency of the oxygenation ap- 
paratus, the dogs were allowed to breathe 100% nitrogen 
through a tight-fitting transparent plastic mask. Pump- 
ing of oxygenated blood preceded the administration of 
nitrogen by 5 to 10 min. During the period of pumping, 
hemolysis inereased slowly and occasionally reached val- 
ues of 0.4 g/100 ml of plasma. There occurred also a 
drop in leukocyte count, owing mainly to a destruction of 
granulated cells. 

Table 1 shows the periods of nitrogen inhalation that 
15 consecutive dogs survived while the blood was eireu- 
lated through the oxygenator at the rate indicated. In 
dog No. 9, the period of nitrogen inhalation was extended 
for 99 min. The acute rise in blood pressure, always 
associated with acute anoxic anoxia, was completely pre- 
vented. In most instances the heart rate and respiratory 
rate showed moderate inereases. Electrocardiograms 
taken during the inhalation of nitrogen were compared 
with the tracings before and after the experiment and 


failed to show any signs of general anoxemia, like dimi- 
nutions of the T and R wave or depression of the S-T 
segment. 

The high degree of oxygen saturation of the blood 
leaving the apparatus was always apparent, since the 
striking bright red color stood in great contrast to that 


TABLE 2 


8S-Min period of 


28-Min period of 


nitrogen nitrogen 
breathing breathing 
Source of blood 
satu- satu- 
ration = ration pe 
% 
Venous blood 
to apparatus ..... 58.8 7.32 63.1 7.15 
Oxygenated blood 
from apparatus ... 98.0 7.38 at's in 
Carotid artery ...... 83.2 7.30 7.00 


dark blood entering the apparatus from the vein, and 
even to that visible in the carotid cannula, used to record 
blood pressure. The oximeter readings have consistently 
indieated the saturation to be above 95% and the Van 
Slyke analyses, reported in Table 2, for a typical experi- 
ment reveal an entirely satisfactory saturation of the 
blood in the carotid artery. These samples were collected 
while the dog was breathing 100% nitrogen. The con- 
staney of the blood pH indicates that carbon dioxide was 
released at the same rate oxygen was absorbed. 

If the pump is stopped during the inhalation of nitro- 
gen, respiratory arrest occurs within 40 sec. 
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Use of Dried Bovine Hemoglobin Powder 
in the Anson and Mirsky Methods 
for Pepsin and Trypsin* 


David Orringer, Frances U. Lauber, 
and Franklin Hollander 


Gastroenterology Research Laboratory, 
The Mount Sinai Hospital, New York City 


As originally reported by Anson and Mirsky (1, 2), 
the preparation of hemoglobin substrate used in the deter- 
mination of pepsin and trypsin is a time-consuming, eum- 
bersome procedure. It requires such equipment as a 
lyophilizer and a freezing unit, which is not available in 
many laboratories. Although the procedure for prepara- 
tion of the pepsin substrate was much simplified by 
Bucher et al. in 1945 (3), it nevertheless still retains 
many tedious steps—for example, it requires quantities 
of fresh beef blood, and large volumes of solution must 
be centrifuged, dialyzed, and so on. Therefore, after our 
experiences with preparation of hemoglobin solution from 
defibrinated beef blcod according to Bucher et al., we 
sought a more convenient and equally reliable method. 
Through the kindness of Dr. J. B. Lesh, of the Chemical 
Research and Development Department, Armour and Com- 
pany, we were provided with samples of lyophilized bovine 
hemoglobin, which had been prepared as directed by 
Mirsky. We have been using such preparations’ since 
1946, and have found them entirely satisfactory. The 
pepsin determinations using this material have been re- 
producible and reliable, there being no systematic dif- 
ference between results obtained on the same specimens 
of human stomach contents with the Bucher substrate 
and the one herein described. Having had such satisfac- 
tory results with the acidified substrate for pepsin deter- 
minations, we proceeded to modify the alkaline substrate 
for trypsin described by Anson (1) to utilize this dried 
hemoglobin preparation. Details for the preparation of 
the substrate solutions for each of these enzymes are as 
follows: 

Pepsin substrate solution. To prepare 1 1 of final solu- 
tion containing 2.5% hemoglobin, about 30 g of the pow- 
der is weighed out in a beaker and made into a smooth 
paste with a small quantity of water. Then more water 
is added and thoroughly mixed until the solution is thin 
enough to be poured readily. The solution is transferred 
to a 500-ml volumetric flask, diluted to the mark with 
distilled water, and filtered. The hemoglobin concentra- 
tion of the filtrate is estimated by the dry-weight assay 
method described by Anson (1). A quantity of this con- 
centrated solution (5%-6%), which contains exactly 25 g 
of hemoglobin, is transferred to a 1-1 volumetric flask, 25 
ml of merthiolate (1: 1000) is added as a preservative, 
and the volume is made up with distilled water. The solu- 
tion is stored in the refrigerator. 

1 Supported in part by grant from Altman Foundation. 

2 Now commercially available from the Chemical Research 
and Development Department, Armour and Company, Chi- 


eago 9, Illinois, under the designation, Bovine Hemoglobin 
Enzyme Substrate Powder. 


Trypsin substrate solution. In order to prepare 1 1 of 
hemoglobin substrate solution to be used in the trypsin 
determination, 500 ml of a 5%-6% solution of hemo- 
globin powder is made up and assayed, following the pro- 
cedure for the pepsin substrate concentrate. Of this con- 
centrate, a volume caleulated to contain exactly 22 g of 
hemoglobin is introduced into a 1-1 volumetric flask to- 
gether with 80 ml 1 N NaOH, 400 g urea, and sufficient 
water to bring the total volume to about 800 ml. After 
thorough mixing, the solution is incubated at 25° C for 
30-60 min to denature the protein. To the solution is 
then added 100 ml 1 M potassium dihydrogen phosphate, 
20 ml merthiolate (1:1000), and sufficient water to bring 
the volume up to1]. After mixing and filtering, the sub- 
strate solution (pH 7.5) is stored in the refrigerator. 

In summary, substrate solutions for the determination 
of pepsin and trypsin according to the methods of Anson 
and Mirsky have been prepared from dried bovine hemo- 
globin powder, instead of from fresh blood. Using this 
modification, the tedious steps in preparation of pure 
hemoglobin in the laboratory have been eliminated, with- 
out effecting the reliability of the analytical results. 
Small quantities can now be made up at any time, obvi- 
ating the possibility of deterioration on standing. It is 
hoped that with this modification these enzyme methods 
will find wider use in clinieal as well as in experimental 
laboratories. 
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Response of the Guinea Pig to 
200 Roentgens Acute Whole 
Body X Irradiation* 


Thomas J. Haley and D. Harriette Harris 


Medical School, 
University of California at Los Angeles 


The hematological response of many animal species to 
ionizing radiations has recently been presented by Jacob- 
son, Marks, and Lorenz (5). However, their description 
of the response of the guinea pig did not present a com- 
plete picture of the effect of acute x irradiation on this 
animal. 

The guinea pig has been used in the study of the effect 
of drugs upon x irradiation mortality (2) but no descrip- 
tion was given of the effect of either drugs or radiation 
upon the leukocyte and differential counts, the coagula- 
tion time, or the body weight curve. All of these are of 
importance in determining the response of the guinea pig 
to x irradiation and can be used as indicators of radiation 
damage. 

1This paper is based on work performed under Contract 


No. AT-04-1-GEN-12 between the Atomic Energy Commission 
and the University of California at Los Angeles. 
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CELLULOSE ACETATE 
THICK 


We have studied the effect of 200 r acute whole body 
x irradiation (approximately LD,) upon the guinea pig 
in conjunction with an evaluation of several antihista- 
minie agents (4). The animals were caged in an irradia- 
tion chamber, Fig. 1, and the following radiation factors 
were employed: 250 kv, 15 ma, target subject distance 


reported by Gardner (3). Also, comparison of our data 
with that reported in the literature for other rodents 
(5, 6) shows that the guinea pig is not different in its 
response to x irradiation. Absolute values in the differ- 
ential count are a better comparison of the actual state 
of the animals than relative ones. This is particularly 
evident with eosinophils, basophils, and monocytes, where 
relative values indicate no change but absolute ones show 
decreases of approximately 50% of preradiation values. 
The lymphocytopenia and neutropenia begin after the 
third postirradiation day and recovery is not evident until 
the 14th postirradiation day. Although the lymphocyte 
is the least resistant of the leukocytes to x irradiation, we 
did not observe such a drastic reduction as has been re- 
ported for the rabbit (5) and the rat (6). However, we 
did not make our first counts until the third postirradia- 
tion day, and this may account for our findings. Through- 
out the period of greatest depression, postirradiation days 
5-14, there was a definite shift to the immature forms in 
the differential count. In all the irradiated animals the 
lymphocytes showed a faster recovery than the neutro- 


100 em, filters 0.21 mm Cu inherent, 0.5 mm Cu parabolic phils. This is identieal with the response of other animal 
and 1.0 mm Al, half-value layer 1.85 mm Cu, size of field species. From the 16th postirradiation day there was a 
TABLE 1 


LEUKOCYTES IN THE NORMAL AND X-IRRADIATED GUINEA PIGS 


Reported in 


Irradiated animals 


IIs Literature Normal Before 
——_ (3) animals irradiation 3rd day 9th day 16th day 
after after after 
Range Avg Range Avg Range Avg Range Avg Range Avg Range Avs 
5700 to 9800 7450to 9910 8895 to 10,353 4820to TS67 3864 to 4680 10,350 to 10.755 
ee 17365 10,530 13.431 8957 6480 18,100 

Lymphocytes R* 39.4-63.6 53.81 55-65 61 59-67 60 59-73 64 77-89 85 42-60 51 

Neutrophils R 31.1-53 40.89 33-41 37 31-39 35 34 12-23 17 36-56 46 

Eosinophils R _  1.99-3.5 2.65 0-3 1.5 0-3 1.5 e-3 1.5 0-3 1.5 0-3 1.5 

Basophils R_ 0.49-0.7 0.45 1-35 2.0 1-2 1.5 1-2 1.5 1-2 1.5 1-2 1.5 

Monocytes RR 1.5-8.2 2.89 1-2 1.5 1-3 1.8 1-3 1.8 1-3 1.8 1-3 1.8 


* R—relative number. 


—total body, r/min measured in air 9.48-10.61. Uni- 
formity of dosage was insured by rotating the radiation 
cage during the treatment. The 250-kv Picker Indus- 
trial Unit used was calibrated before each experiment 
with a Victoreen thimble r-meter. The male guinea pigs, 
weighing 255-585 g (average 365 g) were divided into 
equal groups, usually ten animals each. In all, 66 
controls and 64 irradiated animals were used. Total 
leukocyte and differential counts, coagulation time, and 
body weight were determined twice weekly until the ir- 
radiated animals showed signs of recovery. The radia- 
tion dosage used varied in lethality from 33% to 90% 
per group in the seven groups tested, but the average was 
62.5%. 

Comparison of the values in Table 1 indicates that our 
normal control animal compared favorably with those 


7 A—absolute number. 
definite increase in the proportion of neutrophils to lym- 
phoeytes. The neutrophils showed both higher relative 
and absolute values than at the beginning of the experi- 
ment, while the lymphocytes showed decreased values. 
This is to be expected because the animal is overprodue- 
ing its leukocytes and attempting to regain a normal 
hematological balance. 

As we were using multiple determinations, we employed 
the eapillary tube method for determining coagulation 
time. Other methods are more accurate but they employ 
eardiae puncture for obtaining the blood specimen and 
thus would be highly detrimental to irradiated guinea 
pigs. Coagulation time in normal control animals ranged 
from 127 to 168 see (average 146 sec). The irradiated 
animals began the experiment in this range but by the 
ninth postirradiation day their coagulation times had in- 
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creased to an average of 233 sec. However, in the ani- 
mals that recovered, the final value varied between 136 
and 140 see. This prolonged coagulation time was prob- 
ably one of the contributing factors in the skin hemor- 
rhages seen in all irradiated animals. However, although 
we only estimated the total number of platelets in our 
differential counts, the decreased number of platelets 
found was probably a factor in the increased coagulation 
time and should be considered, as should the possibility 
of hyperheparinemia (1). 

The normal control animals showed a_ progressive 
weight gain throughout the experiment, whereas the irradi- 
ated animals lost weight (up to 100 g/week) beginning 
on the fifth postirradiation day and continuing until the 
16th day, after which time those that survived began 
gaining weight faster than the controls. 

In 13 irradiated animais, autopsy showed varying de- 
grees of intestinal damage, from rupture to complete dis- 
solution of parts of the small intestine. Intestinal dam- 
age is a general finding after x irradiation (7) and was 
probably one of the reasons for the weight loss observed 
in the irradiated animals. 

It is concluded that the guinea pig responds similarly 
to other animals subjected to x irradiation and that for 
many purposes is much more suitable for such studies 
than the mouse or rat. Dependable results can be o}- 
tained using the guinea pig because its size and general 
temperament are suitable for studies employing large 
numbers of animals. However, all hematological studies 
should be reported in both relative and absolute terms to 
avoid a misinterpretation of the results observed. 
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Persistence of 2,4-D in Plant Tissues 


Edgar C. Tullis! and Wm. C. Davis" 


Agricultural Research Administration, 
U. S. Department of Agriculture, Beaumont, Texas 


The persistence of 2,4-D in plant tissues of seedlings 
produced from plants which exhibited 2,4-D injury has 
been reported by several writers. Pridham (3) found 
that, if bean plants were sprayed with 2,4-D while the 

1 Pathologist, Cereal Crops and Diseases, Bureau of Plant 
Industry, Soils, and Agricultural Engineering, U. S. Depart- 
ment of Agriculture. Address: P. O. Box 2967, Beaumont, 
Texas. 

? Superintendent, Rice-Pasture Experiment Station. 


pods were still green, seedlings from seeds from these 
pods developed malformations characteristic of those pro- 
duced by 2,4-D. Brown, Holdeman, and Hagood (1) re- 
ported that no abnormalities were found in cotton seed- 
lings from seed collected in Louisiana in eotton fields 
affected by 2,4-D. Dunlap (2) reported that abnormal 
root development and deformed leaves were produced by 
seed collected from cotton plants that exhibited 2,4-D 
symptoms the year before. No other reports, to the 
writers’ knowledge, have been published that would in- 
dicate any persistence of 2,4-D in plant tissues from one 
growing season to the next other than in seeds. 


Fic. 1. On right, 2.4-l) injury to shoot of Stillingia 
sebifera. Healthy shoot on left. 


In the spring of 1949, trees of the Chinese Tallow tree, 
Stillingia sebifera Michx., growing in the vicinity of 
Beaumont, Texas, were observed to be producing shoots 
with symptoms characteristic of 2,4-D injury (Fig. 1). 
These trees had been accidentally injured with 2,4-D dur- 
ing the summer of 1948. Other trees of this variety were 
also observed that were purposely sprayed in 1948 in an 
attempt to kill them. Of 100 trees in this group that 
were examined, 14 were dead, and all of the rest showed 
characteristic symptoms of 2,4-D injury. No 2,4-D had 
been used in 1949, and the symptoms of injury appeared 
on the earliest growth. This indieates that the 2,4-D had 
persisted in the buds and other vegetative tissues of this 
plant from the time of injury in 1948. Some chinaberry 
trees, Melia Azedarach I.., were also severely injured in 
the vicinity of Beaumont, Texas, in 1948, but no symp- 
toms of 2,4-D injury were found on them in 1949, which 
indicates that 2,4-D does not persist in the vegetative 
tissues of this plant. 
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Use of 2,4-D as an Inhibitor of Germination 
in Routine Examinations of Beans 
for Seed-Borne Infection? 


W. A. F. Hagborg,? Gladys M. Warner,* 
and N. Agnes Phillips* 


Dominion Laboratory of Plant Pathology, 
University of Manitoba, Winnipeg, Canada 


During the examination of samples of bean seed, Pha- 
seolus vulgaris L., difficulties were experienced in deter- 
mining the percentage of seeds infected with Colletotri- 
chum lindemuthianum (Sace. and Magn.) Bri. and Cav. 
The method of examination used was that deseribed by 


= 


T= 


Surface-sterilized bean seeds incubated 14 days 
Upper row, unmodified 


Fig. 1. 
at 20-25° C on malt extract agar. 
medium; lower row, medium containing 50 ppm of sedium 
2.4-dichlorophenoxyacetate. 


Groves and Skolko (7). This method proved to be quite 
suitable for seeds of plants with hypogeal cotyledons, but 
somewhat unsatisfactory for bean seeds. With beans, 
the agar became cracked and displaced, and the hypocot- 
yls elongated to such an extent that the cotyledons became 
displaced from their original positions on the agar. At 
the end of the period of incubation, it was difficult to 
ascertain from which of the seeds the pathogen had de- 
veloped (Fig. 1, lower row). 

Attempts were made to inhibit seed germination ¢o- 
incident with adequate development of the pathogen. In- 
cubation at a reduced temperature was only partially 
effective, but chemical inhibition of germination proved 
to be very effective. Hamner, Moulton, and Tukey (3) 
have shown that traces of 2,4-dichlorophenoxyacetie acid 
in soil ean affect the germination and growth of many 

1 Contribution No. 992 from the Division of Botany and 
Plant Pathology, Science Service, Department of Agriculture, 
Ottawa, Canada. 

2 Plant Pathologist, Dominion Laboratory of Plant Pathol- 
ogy, Winnipeg, Canada. 

3 Supervising Analyst, Plant Products Division, Production 
Service, Winnipeg, Canada. 

‘Analyst, Plant Products Division, Production Service, 
Winnipeg, Canada. 


seeds, including beans. Accordingly, additions were made 
to the culture medium of either this chemical or its 
sodium salt, sodium 2,4-dichlorophenoxyacetate. The so- 
dium salt resulted in less hydrolysis of the agar during 
autoclaving and therefore proved to be the more satis- 
factory of the two chemicals. When it was included in 
the nutrient medium at a concentration equivalent to 
25-300 ppm of the acid, germination of the bean seeds 
was strongly inhibited. 

It was found that low concentrations of the chemical 
would inhibit germination without causing any observable 
retardation of the growth of C. lindemuthianum. Bever 
and Slife (1) reported retardation or killing of Pythium 
debaryanum, Gibberella zeae, and Helminthosporium vic- 
toriae by 2,4-D in concentrations between 250 and 2000 
ppm of the active acid. In the present study some retar- 
dation of C. lindemuthianum was found at concentrations 
above 100 ppm, but none at lower concentrations. It was 
also evident that there were strains of this pathogen that 
differed from one another in respect to their tolerance 
for higher concentrations of 2,4-D. 

The results of repeated tests appear to warrant the use 
of 50 ppm, acid equivalent, of sodium 2,4-dichlorophen- 
oxyacetate in culture media used for routine examination 
of bean seeds for infection with C. lindemuthianum. A 
satisfactory medium has the following composition: malt 
extract 20 g, agar 15 g, added to 1000 ml of solution eon- 
taining 50 ppm, acid equivalent, of sodium 2,4-dichloro- 
phenoxyacetate. This medium has a pH of 4.7 as de- 
termined by means of a Beckman glass electrode pH 
meter. 
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Relation between Band Slicks at the Surface 
and Internal Waves in the Sea? 


Gifford C. Ewing? 


The Scripps Institution of Oceanography, 
La Jolla, California 


Band slicks on the sea surface like those shown in Fig. 
1 are commonly seen along the shore when the wind is a 
light breeze. Dietz and La Fond (1) of the Naval Elee- 
tronics Laboratory in San Diego, California, have ob- 
served such slicks in coastal waters of California, Aus- 
tralia, and Samoa, around the Marquesas Islands, and near 
the Antaretie ice pack. Woodeock and Wyman (6) have 
observed and photographed similar ‘‘bands of light and 
dark appearance’’ in the Gulf of Panama. They attrib- 

1 Contributions from New Series, No. 448, Scripps Institu- 
tion of Oceanography. 

2 The author is grateful to the Naval Electronics Labora- 
tory, San Diego, for the loan of equipment. 
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uted the effect to a systematic variation in the pattern 
of small waves on the sea surface associated with a cor- 
responding variation in wind speed, which they explained 
in terms of roll vortices caused by convection in the air 
or in terms of an internal wave in the air caused by wind 
shear near the sea surface. They observed the effect at 
all wind speeds up to 7.5 m per see and described the 
bands as oriented with their long axes roughly parallel 


to the wind. 


Dietz and La Fond (7) have found that the primary 
mechanism controlling the formation of slicks in bands 


is a film of some substance at the sea surface which low- 
ers the surface tension in the bands where ripples are 
absent, the role of the wind in this connection being 
merely to generate ripples which reveal the peculiar dis- 
position of the surface film. A secondary mechanism 
must be sought to explain why the surface film is un- 
evenly distributed. Detailed observations by the writer 
have revealed that at least two such distributive mecha- 
nisms are in operation: one, which dominates when the 
wind is absent or light, is associated with internal waves 
in a shallow thermocline under the sea surface; the other, 
which dominates at higher wind velocities, is controlled 
by processes in the air, such as Woodcock and Wyman 
(6) deseribe. In order to keep the two cases distinct, 
slicks formed hy the first process will in this report be 
called internal wave slicks, and those formed by the see- 
ond will be called wind slicks. Internal wave slicks form 
over the troughs of internal waves, travel with the waves, 
and are oriented with their long axes parallel to the wave 
troughs without respect to wind direction. Wind slicks, 
on the other hand, are independent of internal waves in 
the sea and are oriented in an approximately downwind 
direction. The transition from one regime to the other 
occurs roughly when the wind speed is greater than 3.5 
m per see, i.e., the speed necessary to straighten out light 
flags and to keep leaves and twigs in constant motion. 
More work will be needed to confirm the relationship 
between band slicks and internal waves, but the evidence 
so far is convincing enough to warrant a preliminary re- 
port. The evidence presented is of two sorts: first, in 
the series of simultaneous bathythermograph and _ slick 
observations shown in Fig. 2, the slicks coincide in every 
ease with depression of the 60° F isotherm and the rip- 
pled zones coincide with elevation of the isotherm; and 
second, when, as in Table 1, the most significant of the 
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Fic. 2. A series of bathythermograms taken in rapid 
succession from a moving ship together with simultaneous 
observations of internal wave slicks, showing the elevations 
and depressions of the 60° F isotherm in relation to the 
presence of ripples or slicks at the surface. 


observed characteristics of internal wave slicks are ar- 
rayed against the oceanic phenomena to which they may 
readily be attributed, it is seen that short period internal 
waves give the simplest explanation of the observations, 
since this phenomenon by itself can account for all the 
listed characteristics, whereas, of the remaining phe- 
nomena in the table, no less than four must be supposed 
to be operating in concert to account for the complete 
list. 

Before discussing Table 1 in detail, a brief résumé of 
the known properties of internal waves will be given, to- 
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Fic. 3. Schematic diagram of an internal wave in two 
layers of water of nearly equal densities, p’ and p, where 
the wavelength is large compared to the thickness of either 
layer. Shown are the phase velocity, c, the horizontal par- 
ticle velocities in the upper and lower layers, u’ and u, and 
the associated vertical velocities. The surface layer is alter- 
nately thickened and thinned because of the convergence and 
divergence of u’. This effect, as well as the amplitude of 
the wave at the surface, has been much exaggerated for pur- 
poses of illustration. (After Sverdrup.) 


gether with a suggested mechanism to account for the 
uneven disposition of surface-active materials. Fig. 3 is 
a diagrammatic representation of an internal wave in the 
thermocline between two layers of water of nearly equal 
density, where the wavelength is great compared to the 
thickness of either layer. Internal waves of this type 
ure described by Lamb (3), Sverdrup (4), Ufford (5), 
Haurwitz (2), and others. The fundamental feature 
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causing internal waves to behave differently from ordi- 
nary surface waves is the presence over the wave of a 
fluid nearly as dense as that below. Because of this the 
potential energy associated with a given deformation is 
much reduced, while the inertia of the system as a whole 
is increased. Consequently, when an internal wave is 
compared to an ordinary surface wave of similar length, 
it is found that the speed of propagation, or phase ve- 
locity, of the internal wave is diminished in the ratio 


TABLE 1 


RELATION OF OCEANIC PHENOMENA TO OBSERVED 
CHARACTERISTICS OF BAND SLICKS 


Characteristics of band slicks 


= = 
= 
se s  @ 
& REF 
(1) (2) (3) (4) (5) (6) (7) (8) 
Transport by wind or current x x 
Transport by surface waves x* x x 
Internal waves in the air = & 
Roll vortices in the air = = 
Surface waves, swell, seiche x = 
Tides, as waves =. =. 
Internal waves in water Gi G G@G G G G G G 


*X=bad fit. 
7 G=good fit. 


{(1-s)/(1+s)}", where s is the ratio of the density of 
the upper to that of the lower fluid. For the usual case 
in the sea, this factor is of the order of 10°. The orbital 
motion of individual water particles for the ease dia- 
grammed in Fig. 3 is in opposite sense in the two layers. 
In the upper layer, the orbits are ellipses whese hori- 
zontal axes are uniform throughout the layer and whose 
vertical axes vary inversely with the distance above the 
thermocline. Thus the horizontal component of particle 
motion is the same at all depths in the upper layer, being 
in the direction of wave propagation over the trough of 
the wave and in the opposite direction over the crest. 

The vertical component of particle motion, on the other 
hand, is comparable to the horizontal component only at 
the thermocline, decreasing rapidly above this level and 
vanishing at a depth of a centimeter or so below the 
free surface. At still higher levels the vertical motion is 
reversed, so that, at the free surface, there exists a wave 
of very low amplitude exactly out of phase with the 
wave at the thermocline. It can be seen in Fig. 3 that 
the horizontal particle velocities are convergent wherever 
the thermocline is descending and divergent wherever the 
thermocline is rising. The convergence is most intense 
halfway between crest and trough, but its cumulative 
effect is greatest over the trough of the lower wave. 
Thus, if the water above the thermocline were imagined 
divided into a number of layers, each layer would be 
thickest over the trough of the wave and thinnest over 
the erest. This effect, acting on a surface film of ini- 
tially uniform thickness, would distort it into alternate 


bands of greater thickness over the wave trough and less 
thickness over the wave crest. Thus a slick would be 
formed by temporary thickening of the surface film in 
a given area during the time the trough of an internal 
wave was passing beneath it. The zone of thickening, 
rather than the material itself, would thus progress with 
the internal wave. The effect of a wind-driven current 
on this mechanism would depend on the size of its cross- 
slick component. For small values, it would merely dis- 
place the slick with reference to the trough. At eritical 
values it would cause the slick material to drift with the 
wave so that the material in a given slick would remain 
the same. At values greater than the critical, the wind- 
driven current would completely dominate the slick ma- 
terial and would then produce wind slicks nearly inde- 
pendent of internal waves, in the manner described by 
Woodeock and Wyman (6). 

The characteristics of wave slicks listed in Table 1 are 
based on the following observations: 


1. Banding. The slicks are about 30 m wide and often 
many kilometers long. They lie in roughly parallel de- 
ployment, as bands of clouds sometimes do, separated by 
zones of ripples about 300 m wide. Ufford (5) found 
internal waves off San Diego of from 100- to 400-m 
length between crests. 

2. Slick velocity, e ~ 235 em/sec. Time-motion studies 
show that internal wave slicks often move in a direction 
perpendicular to their long axes at a uniform and steady 
speed of about 3 knot. This velocity is relatively greater 
in deep water. Ufford (5) found the phase velocity of 
internal waves to be from 0.07 to 0.68 knots. 

3. Particle velocity, u’, oscillates. Floating objects 
execute oscillatory motion perpendicular to the long axis 
of a passing slick. They are drawn into the oncoming 
slick, held in the slick for a time, and finally expelled to 
the rear, nearly resuming their initial position. 

4. Marimum horizontal particle velocity, u’,,,.—-c. 
Objects, while floating in a slick, advanee for a time at 
a speed significantly comparable to the phase velocity. 
Such high particle velocities are characteristic of in- 
ternal waves. 

5. Period, T ~4shr. Internal wave slicks usually 
move past a point at intervals of from 15 to 30 min. 
Ufford found internal waves with periods from 9 to 136 
min. 

6. Persistence. Slicks persist in spite of horizontal 
eddy diffusion. This shows that they are continually 
maintained by a disturbance moving with the slick. 

7. Refraction. Internal wave slicks, in water less than 
20 m deep, are oriented approximately parallel to the 
bottom contours. Thus upon approaching submarine 
eanyons, for example, they are bowed into the eanyons 
in the manner of long period swell. The speed of in- 
ternal waves depends partially on the water depth below 
the thermocline. For the case described above the speed 
is given by: 

hh’ 9-9’ 
9 


where h refers to the thickness of the layers g refers to 
their densities and the primes refer to the upper layer. 
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8. Independence of wind. In the absence of wind, 
band slicks are not visible because there are no ripples, 
but floating objects are often observed to be marshalled 
in long rows at the sea surface. As soon as the wind 
arises it is seen that slicks form along these rows. At 
wind velocities less than about 3.5 m per see the orienta- 
tion of the slicks is independent of wind direction. 
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8-3-Thienylalanine, an Antiphenylalanine 
in the Protein-depleted Rat* 


Karl Dittmer,*'* Laurence E. Frazier, 


Robert W. Wissler, and Paul R. Cannon 


Department of Patkology, 
University of Chicago, Chicago, Illinois 


Most studies of the effects of amino acid antagonists 
on mammalian metabolism have been made with young 
growing rats (1, 3). Since the protein-depleted rat re- 
gains weight rapidly on a synthetic diet containing all 
the essential amino acids (2), it seemed to us that this 

TABLE 1 


COMPOSITION OF BASAL (MEA) DIET 


% % 
Dextrin 61.14* Essential amino acids? 3.93 
Corn Oil 4.00 Nonessential amino acidsit 4.93 
Fiber 5.00 Vitamins in dextrin 1.00 


O-M Salt Mix§ 4.00 Water 16.00 

* Various addenda were made by reducing the content of 
dextrin by a corresponding amount. 

7 Composition of the essential amino acids in this mixture 
was: L-histidine-HCl, 4.91%; pDtL-isoleucine, 20.69% ; L-leu- 
cine, 12.29%; L-lysine-HCl, 13.49%; pbL-phenylalanine, 
7.63% ; Di-threonine, 14.58% ; pL-tryptophane, 2.47% ; DL- 
valine, 17.30% ; DL-methionine, 6.62%. 

¢ Composition of the nonessential amino acids in this mix- 
ture was: DL-alanine, 11.71%; tL-arginine-HCl, 10.37%; 
DL-aspartic acid, 13.17% ; L-cystine, 0.75% ; L-glutamiec acid, 
49.57% : glycine, 1.06% ; and L-tyrosine, 13.37%. 

§ Osborne and Mendel salt mix. 


uniformly selected animal should be useful for the study 
of amino acid antagonists. At this time we wish to re- 
port the effect of 6-3-thienylalanine (f-3-TA) on the 
recovery of the protein-depleted rat. 

1This work was supported in part by research contracts 
with the Office of Naval Research. 

2 Research guest on academic leave from the Department 
of Chemistry, University of Colorado, during the period of 
these investigations. 

*Present address: Department of Chemistry, Florida 
State University, Tallahassee, Florida. 


Albino male rats of the Sprague-Dawley strain with 
initial weights varying from 211 g to 227 g were selected. 
They were depleted of protein according to procedures 
previously described (5), and selected for the experiment 
when their weight loss was between 26% and 35%. Dur- 
ing the first two days of the experimental period all ani- 
mals in individual eages were offered 15 g of the basal diet 
containing the minimum amounts of the essential amino 
acids required for optimum restoration of lost weight (4). 
The composition of this diet, designated MEA, is given 
in Table 1. After two days on the MEA diet, 12 rats 


TABLE 2 
Dirrary TREATMENT OF Eacu Group oF Rats 


Group 1 MEA for 10 days. 


Group 2 MEA for 2 days; MEA plus 90 mg phenyl- 
alanine for 8 days. 

Group 3 MEA for 2 days; MEA plus 50 mg £6-3-TA 
for 1 day; MEA plus 25 mg §-3-TA for 2 
days; MEA plus 25 mg §-3-TA and 90 mg 
phenylalanine for 5 days. 

Group 4 MEA for 2 days; MEA plus 200 mg §-3-TA 


for 2 days; MEA for 2 days: MEA plus 25 
mg §-3-TA for 4 days. 


were divided into four groups of three animals each. 
Each animal in the four groups received the dietary treat- 
ment as outlined in Table 2. 

The average changes in body weight of each group of 
animals are plotted in Fig. 1. It may be seen that the 
animals of groups 1 and 2 gained equal amounts of body 
weight, indicating that twice the level of phenylalanine 
did not alter the weight restoration. 

The addition of 50 mg of B-3-thienylalanine to the diet 
resulted in a loss of weight and a decrease in appetite. 
All animals continued to lose weight when the amount of 
B-3-TA was reduced to 25 mg per 15 g of diet. When 90 
mg of phenylalanine was added with 25 mg §-3-TA, all 
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weight of four groups of animals, illustrating the anti- 
phenylalanine properties of §-3-thienylalanine (8-3-TA) in 
the protein-depleted rat. 
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three animals in group 3 gained weight equal to the 
optimum response of the control group 1. 


Grams 


in 


Body Weight 


Fic. 2. Curves showing the changes in body weight of 
each rat in group 3, illustrating the uniform response of 
each animal. 


When 200 mg of 8-3-TA was incorporated into the daily 
diet of each rat in group 4, the loss in weight was very 
dramatie. The loss was much greater than would result 
from removal of all phenylalanine. After two days of 


200 mg of §-3-TA, the three animals of group 3 were 
returned to the MEA diet without antagonist. All three 
rats recovered weight rapidly, indicating that this level 
of §-3-TA did not produce an irreversible toxie effect. 
On the sixth day of the experiment the animals of group 
4 were again offered a diet containing 25 mg of §-3-TA. 
The addition of the antagonist at this time again resulted 
in a loss of weight. 

The data plotted in Fig. 1 clearly demonstrate that 
B-3-thienyl-DL-alanine inhibits the metabolism of phenyl- 
alanine during the recovery of the protein-depleted rat. 

In Fig. 2 the response of each animal in group 3 is 
plotted to show that all animals responded quantitatively 
in a uniform manner. The same consistent data were 
obtained in each group. 

In summary, 6-3-thienylalanine inhibited the weight 
restoration of the protein-depleted rat; this inhibition 
was completely prevented by additional amounts of 
phenylalanine. 

The results of this experiment indicate the suitability 
of the protein-depleted rat for the study of amino acid 
antagonists. Complete results ean be obtained in ten 
days. 
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Book Reviews 


Fishes of the Western North Atlantic: Lancelets, Cyclo- 
stomes, Sharks. (Memoir, Sears Foundation for Marine 
Research, No. 1.) Henry B. Bigelow, Isabel P. Far- 
fante and W. C. Schroeder. New Haven, Conn.: Sears 
Foundation, Yale University, 1948. Pp. 576. (Illus- 
trated.) $10.00. 

This is the first volume of the Fishes of the western 
North Atlantic and the first attempt in half a century of 
American ichthyologists to cooperate in preparing a com- 
prehensive descriptive account of fishes. The present 
work covers the western half of the North Atlantic, in- 
cluding gulfs, seas, and bays, from Hudson Bay south- 
ward to the Amazon River. Brackish water species are 
included, and others close to the borders, when they make 
for a more adequate understanding of the group. The 
reports on the three groups of fishes treated may be 
classed as critical reviews or revisions. Under each spe- 
cies is found a detailed description, including distinctive 
characters, color, developmental stages, size, habits, abun- 
danee, range, relation to man, and occurrence in the 
Western Atlantic. Each species (with one or two excep- 
tions) is illustrated by an accurate outline drawing. As 
complete a list of synonyms and references as possible is 
found under each species. 


During the past decade, while this study has been in 
preparation, I have been in touch with the authors and 
have observed their careful methods of study, and delib- 
erate and painstaking care in the preparation of this big 
volume. There are few typographical errors and only 
minor inconsistencies. This indicates a great amount of 
work and careful editing. Thus ichthyologists may place 
much confidence in the work. 

The classification and nomenclature is conservative. 
The authors are to be highly complimented in not aecept- 
ing or changing scientific names of sharks in general zo- 
ologieal use for a century or more. In preparing keys to 
the genera and species they have included genera outside 
the North Atlantic and have based their judgment on a 
world-wide basis. Many of the keys inelude all of the 
known species of that particular genus, with the range 
given for each species. 

The volume is beautifully prepared from the point of 
view of bookmaking in regard to size and style of type, 
arrangement, and organization. If future volumes are as 
well done, the committee in charge may justifiably be 
very proud. 

LEONARD P. SCHULTZ 
U. S. National Museum 
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Landscape as developed by the processes of normal erosion. 
(2nd ed.) C. A. Cotton. New York: John Wiley, 
1949. Pp. 509. (Illustrated.) $10.00. 

This is the second edition, revised and much enlarged, 
of a notable book first published in 1941. Numerous new 
illustrations have been added, including aerial photo- 
graphs. It is the initial book of a trilogy; the others are 
Climatic accidents in landscape-making (1942) and Vol- 
canoes as landscape forms (1944). The author has kept 
well in mind the interests of general readers as well as 
of students who need an authoritative, interesting ele- 
mentary textbook in the discussed phases of geomorphol- 
ogy. The major topics comprise the mass movement of 
waste, land forms produced by the erosion and deposition 
of running water, structural controls, landscape cycles, 
and features of limestone terrains. 

: ARTHUR BEVAN 

Illinois Geological Survey 


Textbook of virology: For students and practitioners of 
A. J. Rhodes and C. E. van Rooyen. New 
Pp. ix+312.  (Illus- 


medicine. 

York: Thomas Nelson, 1949. 

trated.) $5.00. 

The title of this book suggests completeness of cov- 
erage of a scientific discipline. In this respect the book 
is disappointing. In their preface, however, the authors 
state their aim to be a succinct presentation of the es- 
sential features of virus and rickettsial diseases of man 
for medical students. As such, it has merit. 

Brief chapters summarizing the essential physical, 
chemical and biological properties of viruses introduce 
the text. Supplemented with generalizations on epidemi- 
ology and immunity, standard factual material is pre- 
sented in a didactic and admittedly dogmatie fashion. 
Technical procedures, such as those of centrifugation, 
electron microscopy, and egg and tissue cultivation are 
outlined; rather concise staining directions are included. 
Good reproductions of diagrams and electron micrographs 
serve as visual aids to the exposition. 

The various disease states of man are presented in an 
inclusive fashion with emphasis on clinical features; the 
pathologic manifestations, diagnostic aids, prophylactic 
and therapeutic procedures provide balance. The essen- 
tial characteristics of the etiologic agents are outlined 
briefly and specific epidemiologic problems are presented. 
Throughout, the text assumes the reader’s familiarity 
with the vocabulary of medicine and there is little exposi- 
tion beyond the special subject. 
ous feature. 

The authors’ own prefatory statements justify the sug- 
gestion that this brief text represents a condensation of 
certain features of their larger work on the same subject ; 
the absence of any bibliography in the present book limits 
its usefulness. As an introduction to human virus and 
rickettsial diseases, leveled at the specified group, the 
book may serve a useful purpose in spite of its limitations. 


Terseness is a conspicu- 


WILLIAM S. PRESTON 
University of Michigan 


Modern science and its philosophy. Philipp Frank. Cam- 
bridge, Mass.: Harvard Univ. Press, 1949. Pp. 324. 
$4.50. 

In 1941, Philipp Frank collected ten interesting papers 
from his own pen, written between 1908 and 1938, and 
republished them under the title Between physics and 
philosophy. The present work is a republication of these 
with an addition of other articles, all previously pub- 
lished, of more recent date. Added to this collection is 
an historical preface, full of personal reminiscences, and 
tracing the history of the movement of logical empiricism 
which the author fervently espouses. Although the book 
as such lacks continuity between its chapters, the growth 
of the philosopher’s own views, which is apparent 
throughout, provides a bond of unity that welds the work 
into an attractive whole. 

The book’s attention can hardly be said to be focused 
upon the crucial issues of recent science; the work is 
clearly therapeutic, and the treatment exhibits a consum- 
ing desire to show that physics furnishes no nourishment 
to the advocates of metaphysical systems. The book is 
thus meant to clear the air for a proper view of perennial 
philosophic problems without pretending to solve them 
and, like all of Frank’s writings, it is suecessful in 
achieving that end. 

HENRY MARGENAU 

Yale University 


Pedigrees of negro families. R. Ruggles Gates. Philadel- 
phia-Toronto: Blakiston, 1949. Pp. vii+267. (Illus- 
trated.) $5.50. 

Inspection of pedigrees has been a predominant method 
of analysis throughout the short history of human genet- 
ies. Because of the expense of population surveys in 
which all known characters are recorded, the pedigree 
method of tracing a particular attribute along one or 
more family lines will probably provide most of our 
information on inheritance in man for a long time hence. 
Prof. Gates, in Pedigrees of negro families, adds to the 
record of sample cases for the three major divisions of 
mankind, the literature in European languages and such 
collections as the Treasury of human inheritance being 
chiefly concerned with Caucasoids and the two volumes by 
Komai on Japanese material representing the Mongoloids. 

Two hundred eighteen pedigrees on 72 different ehar- 
acters are discussed, of which 35 show the presence of 
more than one character. The pedigrees were collected 
by students (of what and where is not specified) usually 
on some condition in their own families or in a family 
with which they were intimate. The material is mainly 
from the United States, but Canada, the West Indies, and 
British Guiana are represented. 

A feature of special interest is the suggestion that 
skin color in man is determined by three pairs of addi- 
tive genes. A chart illustrating eight skin color pheno- 
types is the frontispiece. The proposed correspondence 
of these phenotypes with the possible genotypes (see 
especially p. 254) on the three-factor hypothesis is not 
made explicit, and statistical tests of the hypothesis are 
not given. 
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Two considerations should be kept in mind by those 
who use this work: 

(1) Pedigree information collected by students for 
course credit is sometimes faked (usually with reference 
to published sources). The author has seemingly made 
such checks as were possible regarding this source of 
error (ef. p. 1). 

(2) The data as presented are not sufficient in them- 
selves to establish the degree or the mode of inheritance 
for any of the mentioned characters. The history of 
genetic knowledge of the ABO blood groups is here an 
object lesson on the limitations of pedigree inspection. 
In spite of a relative abundance of pedigree data for a 
character set which shows full penetrance and constant 
expressivity, an incorrect (meaning much less probable) 
mode of inheritance of the ABO system was accepted 
for more than twenty years. In human genetics, degree 
and mode of inheritance can be considered well estab- 
lished only when results are concordant for all of three 
types of tests: (a) pedigree analysis, (b) gene fre- 
quency statistical tests, and (¢) twin studies. 

These strictures are not passed in criticism of Prof. 
Gates. He has done an admirable job with the available 
information. But his information should be considered 
a start, and not a finish. Some of the data is of sufficient 
bulk to permit statistical analysis; for example. more 
than fifty cases each are recorded for color blindness, 
baldness, polydactyly, allergy, and musical ability. 

J. N. SPUHLER 
Ohio State University 


Trees: Yearbook of agriculture, 1949. (U.S. Dept. of 
Agriculture.) Alfred Stefferud. (Ed.) Washington 
(25), D. C.: Supt. of Documents, 1949. Pp. xiv +944. 
(Illustrated.) $2.00. 

The 1949 yearbook of agriculture, Trees, is the tenth 
of a series of reference volumes prepared by the Depart- 
ment of Agriculture since 1936, when the annual progress 
report and statistical summary content was discontinued. 
This is the third of the series to be edited by Alfred Stef- 
ferud. Like the others, it represents the cooperative ef- 
fort of a great many individuals, most of whom are or 
have been members of the Department of Agriculture, 
with the majority from the U. S. Forest Service. 

The contents consist of 138 separate short treatises 
grouped together under four broad headings, namely: 
‘*The Tree,’’ ‘‘ Trees and Homes,’’ ‘‘ Forests and Men,’’ 
and ‘‘Lists and Other Aids.’’ 


Tree’’ includes an exceptionally concise discus- 
sion of tree growth and development, considerable miscel- 
laneous information about noteworthy and _ historical 
trees, and a question and answer section that the re- 
viewer believes rightfully belongs under ‘‘Lists and 
Other Aids.’’ 

‘*Trees and Homes’’ considers trees from the arbori- 
cultural viewpoint. It includes descriptive lists of shade 
and ornamental trees for town and country and various 
geographical regions, as well as pointers on the establish- 
ment and care of these trees. 

‘*Forests and Men’’ comprises about two-thirds of the 
yearbook and deals rather broadly with the entire gamut 
of forestry activities in the United States. It is subdi- 
vided into several sections that cover the following as- 
peets of forestry: ecology; seeding and planting; ge- 
netics; management and eare of private and public 
forests; protection from insects, diseases, parasites, and 
fire; wildlife; water relations; wood utilization; history ; 
economies and policy. 

‘*Lists and Other Aids’’ is essentially an appendix to 
the main text of the book. It presents information on 
tree and wood identification, including useful diagnostie 
keys and helpful illustrations, lists of trees for special 
purposes, a vacation guide locating and in part deserib- 
ing forest areas administered by the federal government 
and the states, a reference bibliography, and a woods- 
man’s glossary. 

In addition to the black and white text illustrations, 
there is a 16-page section of colored plates ‘‘chosen to 
summarize the main points in this book and to awaken in- 
terest in the purposes and pleasures of trees and forests.’’ 

Prepared by well-qualified authorities and earefully 
and objectively written, the book succeeds in its pur- 
pose of relating to the general publie in considerable de- 
tail a very important phase of the work of the Depart- 
ment of Agriculture. At the same time, the volume will 
take its place as a readable, reliable, and unusually com- 
plete compendium of tree and forestry facts for teachers 
and others who would like society to make more effective 
use of this renewable organie resource. Throughout its 
pages there is a strong undertone of sound conservation 
of natural resources, a guide to action that we must adopt 
if we are to give future generations a chance to attain 
a reasonably adequate standard of living. The book is 
highly recommended. 

RoBert A. COCKRELL 
University of California, Berkeley 


| 

5 

= 


98 


SCIENCE 


January 27, 1950, Vol. 111 


NEWS 
and Notes 


W. Albert Noyes, Jr., chairman 
of the Department of Chemistry, 
University of Rochester, became edi- 
tor of the Journal of the American 
Chemical Society on January 1. He 
succeeds Arthur B. Lamb, of Har- 
vard University, who retired from 
the post after 31 years’ service. 


John W. Vanderwilt has been 
named president of the Colorado 
School of Mines to succeed Ben H. 
Parker, who has submitted his resig- 
nation to take effect April 1, when he 
will return to the Frontier Refining 
Company of which he was formerly 
Dr. Vanderwilt has 
been doing consulting geologie work 
in Denver and spent three months in 


vice president. 


Norway last summer as geological 
consultant under the Marshall Plan. 


Gordon H. Scott was named dean 
of the Wayne University College of 
Medicine on January 10. He was 
recommended for the appointment 
by David D. Henry, university 
president, who has been acting dean 
September 1, 1948, 
Hardy A. Kemp resigned. Dr. 
Scott came to Wayne three years ago 
from the University of Southern 
California where he was head of the 
Department of Anatomy. 


since when 


W. A. Selle, formerly professor 
of physiology and medical physics 
at the University of Texas Medical 
School, is now professor of  bio- 
physics at the University of Cali- 
fornia Medical School at Los An- 
geles. 


Charles S. Piggot, Tennessee 
chemist who participated in the Bi- 
kini atom bomb tests, has been ap- 
pointed scientific attaché at the U.S. 
Embassy in London. His task will 
be to improve cooperation among the 
American and British governments 
and scientists. 


R. W. Pennack, of the Depart- 
ment of Biology, University of Colo- 


rado, has been invited to participate 
in the symposium ‘‘Ecologie des 
Groupements Animaux et Mixtes,’’ 
to be held in Paris, February 20-25. 


Harry V. McNeill has joined the 
staff of the National Institute of 
Mental Health, U. S. Public Health 
Service. He will serve as regional 
mental health consultant in clinical 
psychology in the New York City and 
Boston regional offices. Dr. MeNeill 
was formerly area clinical psycholo- 
gist, New York State Veterans Ad- 
ministration. 


Pasquale Lino Trombetta, as- 
sistant professor in the Department 
of Comparative Anatomy and Zool- 
ogy of the University of Milan, has 
heen appointed assistant professor 
of biology at Quincey College, Quincy, 
Illinois. Dr. Trombetta will begin 
teaching in February and plans to 
continue his investigations in em- 
bryology. 


Harry S. Ladd, of the U. S. 
Geological Survey, has been granted 
a request for relief from his duties 
us assistant chief geologist to re- 
sume research work in the paleon- 
tology and ecology of mollusks for 
the Geological Division. Esper S. 
Larsen 3d, who has been with the 
Geological Survey since November, 
1942, will succeed Dr. Ladd. Since 
the war Dr. Larsen has been engaged 
in petrologic researches. 


Visitors to U. S. 


L. E. Howlett, associate director, 
Division of Physics, and R. H. Field, 
chief, Metrology Section, Division of 
Physics, both of the National Re- 
search Council of Canada, recently 
visited the National Bureau of 
Standards. 


C. J. Mackenzie, president of the 
National Research Council of Can- 
ada and of the Canadian Atomic 
Energy Control Board, visited the 
Argonne National Laboratory on 
January 17, and the University of 
California Radiation Laboratory in 
Berkeley on January 23. Dr. Mace- 
kenzie was accompanied by C. A. 
Nelson, USAEC Liaison Officer at 
the Canadian Atomie Energy Proj- 
ect, Chalk River, Ontario. 


Grants and Awards 


The Sherman Fairchild Award 
for outstanding achievement in the 
field of aerial photography was pre- 
sented to John V. Sharp, 36-year-old 
Bausch and Lomb Optical Company 
scientist, on January 12 during the 
meeting of the American Society of 
Photogrammetry in Washington, 
D. C. Dr. Sharp received the award 
for his development of the Auto- 
focus Rectifier, an automatie instru- 
ment that enlarges, prints, and au- 
tomatically reduces aerial photo- 
graphs to a common scale and level. 


Richard D. Brauer, professor of 
mathematies, University of Michi- 
gan, has been awarded the Cole 
Prize for Algebra by the American 
Mathematical Society. The prize 
was given to Prof. Brauer for a 
series of papers he did on group 
characters of groups of finite order. 
The award is made every five years 
for the most outstanding contribu- 
tion in algebra made during that 
period. 

The Leidy Medal, awarded every 
three years in honor of Joseph Leidy, 
Philadelphia scientist, has been given 
this year to Warren Poppino Spen- 
cer, geneticist of Wooster College, 
Wooster, Ohio. Dr. Spencer was 
chosen for his studies of wild popu- 
lations of the fruit fly and other con- 
tributions to genetics and zoology. 


Fellowships and Prizes 

The Royal Anthropological Insti- 
tute will award in 1950, and every 
year thereafter, the Curl Bequest 
Prize for the best essay on the re- 
sults or analysis of anthropological 
work carried out or published dur- 
ing the preceding ten-year period, 
or for the history of some useful line 
in anthropology during the same 
period. Essays, not exceeding 25,000 
words, or less than 10,000 should be 
submitted by April 30 to the Honor- 
able Secretary, Royal Anthropologi- 
cal Institute, 21 Bedford Square, 
London, W.C. 1, to whom inquiries 
should also be addressed. The win- 
ning essays are to be published in 
the Journal of the Royal Anthro- 
pological Institute. A prize of £50 
will be awarded this year to the 
winner, or winners if two or more 
essays are considered of equal merit. 
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A fellowship in nutrition has been 
established at the Philadelphia Gen- 
eral Hospital by Swift and Com- 
pany for the study of protein metab- 
olism in relation to antibody re- 
sponse. The fellowship is for a one- 
year period and is being offered in 
conjunction with the hospital’s nu- 
trition project and nutrition clinic, 
under the direction of Michael G. 
Wohl. 


A research training program in 
enzyme chemistry, with particular 
reference to heart muscle, has been 
inaugurated by the National Heart 
Institute, U. S. Public Health Serv- 
ice, at the Institute for Enzyme Re- 
search, University of Wisconsin. 
The 12-month program, which is un- 
der the direction of David E. Green, 
professor of enzyme chemistry, will 
include full-time research in some 
phase of enzyme chemistry and a 
regular series of lectures by members 
of both the institute’s staff and other 
departments of the university, and 
guest lecturers from other univer- 
sities. The number of trainees will 
be limited to ten and may include 
senior investigators. Candidates 
must have a Ph.D. or M.D. degree 
in order to qualify. Stipends con- 
form to those in effect for postdoe- 
torate research fellows of the Pub- 
lie Health Service. Applications, ob- 
tainable from the Institute for En- 
zyme Research, Madison, Wisconsin, 
should be submitted in duplicate to 
Dr. Green. A trainee can start the 
program anytime during the period 
July 1950 to July 1951. 


Colleges and Universities 


The University of Illinois at 
Urbana has appointed two new mem- 
bers to its Zoology Department staff, 
which is now a separate department 
of the university. The new staff 
members are M. S. Rose, formerly of 
Smith College, associate professor. 
and H. I. Fisher, formerly of the 
University of Hawaii, assistant pro- 
fessor in charge of general zool- 
ogy. F. B. Adamstone is now head 
of the department. 


The University of Delaware has 
announced the organization of the 


Haskell Research Foundation, a non- 
profit group supporting research in 
all fields of science. The founda- 
tion is an outgrowth of the former 
Harry G. Haskell Sr. Research Asso- 
ciation, originated in 1942 for the 
study of animal diseases. 


A new Department of Biological 
Sciences replaces the former Depart- 
ments of Botany and Zoology at 
Northwestern University. Frank 
A. Brown, Jr. is chairman of the 
new department. Recent additions 
to the staff include George H. 
Mickey, associate professor of biol- 
ogy, formerly of Louisiana State 
University, and Ray L. Watterson, 
associate professor of biology, for- 
merly of the University of Chicago. 
A new building, the Mark W. Cresap 
Laboratory of Biological Sciences 
houses the department’s labora- 
teries, offices, and classrooms. 


The Department of Zoology of 
the University of Washington has 
added three new members to its 
staff: Kenneth L. Osterud, from the 
University of Minnesota, is develop- 
ing a program of teaching and re- 
search in protozoology; Richard C. 
Snyder, from the University of Ari- 
zona, Will head a program in verte- 
brate anatomy; and Marko Zalokar, 
from the California Institute of 
Technology, is contributing to the 
program in experimental embryol- 
ogy. Albert Tyler, associate pro- 
fessor of biology at California Insti- 
tute of Technology, has been ap- 
pointed Walker-Ames Professor in 
Zoology for the winter quarter. 


Yale University, in cooperation 
with the Conservation Foundation, 
has established a graduate pro- 
gram of research and instruction in 
conservation of natural resources. 
Paul B. Sears, in the newly created 
post of professor of conservation, 
will be in charge of the program, 
to begin in September. Dr. Sears 
is now at Oberlin College, but will 
join the Yale faculty next summer. 
The course, which is for graduate 
students only, will require two years 
of study and research leading to the 
degree of master of science in con- 
servation. The program will be ad- 
ministered by the Division of Sei- 


ences and the Graduate School. Ed- 


mund W. Sinnott, director of the 
division, in announcing the new pro- 
gram said, ‘‘The time has come 
when the whole field of conservation 
is so important that the training of 
competent personnel is a problem 
for our universities. ’’ 


The Science Division of Colo- 
rado State College of Education is 
sponsoring an exhibition in April of 
visual aids for use in secondary 
schools in the teaching of science 
and mathematics. Suggestions for 
sources of material are solicited by 
the chairman, Charles W. Foster, 
Hadden Hall, Colorado State College 
of Education, Greeley. 


Meetings and Elections 


The First International Con- 
gress on Diseases of the Chest will 
be held at the Carlo Forlanini Insti- 
tute in Rome, September 17-20, un- 
der the auspices of the Council on 
Internationa] Affairs of the Ameri- 
can College of Chest Physicians and 
the Carlo Forlanini Institute, and in 
collaboration with the National In- 
stitute of Health and the Italian 
Federation Against Tuberculosis. 
Physicians interested in attending 
should write Dr. Chevalier L. Jack- 
son, Chairman of the Council on In- 
ternational Affairs, American Col- 
lege of Chest Physicians, 500 North 
Dearborn Street, Chicago 10, Illinois, 
or Professor A. Omodei Zorini, Carlo 
Forlanini Institute, Rome, Italy. 


The International Committee of 
the International Congress of Gen- 
etics has accepted an _ invitation 
issued by Italian geneticists for the 
Ninth International Congress of 
Genetics to meet in Italy during the 
summer of 1953. The dates and 
place of the meeting will be an- 
nounced later. 


The Society of American Bac- 
teriologists has elected the following 
officers for 1950: president, Barnett 
Cohen, Johns Hopkins Medical 
School; vice president, Walter J. 
Nungester, University of Michigan; 
secretary-treasurer, John E. Blair, 
Hospital for Joint Diseases, New 
York City. Honorary membership in 
the society has been conferred upon 
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Albert Jan Kluyver, Technische 
Hoogeschool, Delft, The Netherlands. 


The Ecological Society of Amer- 
ica has elected the following officers 
for 1950: president, E. Lucy Braun, 
professor emeritus, University of 
Cincinnati; vice president, R. V. 
Truitt, Department of Research and 
Education, Solomons, Maryland; sec- 
retary, William A. Castle, Mary 
Washington College of the Univer- 
sity of Virginia; treasurer, William 
T. Penfound, University of Okla- 
homa. 


Officers elected by the American 
Society of Human Genetics for 
1950 are: president, L. H. Snyder, 
University of Oklahoma; vice presi- 
dent, Curt Stern, University of Cali- 
fornia; and secretary-treasurer, Her- 
luf H. Strandskov, University of 
Chicago. 


The Mycological Society of 
America elected the following offi- 
cers at its 16th annual meeting: 
president, A. H. Smith, University 
of Michigan; vice president, Ken- 
neth B. Raper, Northern Regional 
Research Laboratory; councillors, F. 
K. Sparrow, University of Michigan 
and G. W. Fisher, Washington State 
College. 


A symposium on genetic psy- 
chology will be held Thursday eve- 
ning, April 20, at Clark University, 
Worcester, Massachusetts. Heinz 
Werner, professor of Genetical Psy- 
chology at Clark, will be chairman of 
the symposium. Speakers will be 
Anna Freud, psychologist and daugh- 
ter of the late Sigmund Freud, Rob- 
ert R. Sears, professor of education 
and child psychology and director 
of the Laboratory of Human De- 
velopment, Harvard University, and 
Lawrence K. Frank, director of the 
Caroline Zachry Institute of Human 
Development, New York. The sym- 
posium will precede a meeting of the 
Eastern Psychological Association, 
which will be held at Clark on April 
21-22. 


Officers elected for 1950 by the 
Western Society of Naturalists at 
its annual winter meeting are as fol- 
lows: president, Lawrence R. Blinks, 
Hopkins Marine Station, Stanford 
University, Pacific Grove, California ; 


vice president, Curt Stern, Depart- 
ment of Zoology, University of Cali- 
fornia at Berkeley; secretary-treas- 
urer, William M. Hiesey, Carnegie 
Institution of Washington, Stanford, 
California. Members-at-large on the 
Executive Committee are Carl L. 
Hubbs, Scripps Institution of 
Oceanography, University of Cali- 
fornia; and Dixy Lee Ray, Univer- 
sity of Washington, Seattle. 


NRC News 


The Prevention of Deteriora- 
tion Center has appointed Robert M. 
Burns, director of chemical research 
of the Bell Telephone Laboratories, 
as chairman of its Advisory Com- 
mittee. Dr. Burns sueceeds John C. 
Warner, who will become president 
of Carnegie Institute of Technol- 
ogy in July. The center operates in 
the Division of Chemistry and 
Chemical Technology, and provides 
extensive information, publication, 
research advisory, and research co- 
ordinating services, particularly to 
the Army, Navy, and Air Foree. 

Two parts of a book to be called 
Introduction to the prevention of 
deterioration of materials have re- 
cently been published by the cen- 
ter. The tentative outline of the 
completed book ealls for four see- 
tions: Some Important Factors in 
Deterioration; Materials and Their 
Preservation; Assembled Units and 
Their Preservation; and Some Spe- 
cial Aspects of Preservation. The 
parts which have been published in 
booklet form deal with the preserva- 
tion of electrical electronic 
equipment; and climate and deterio- 
ration. Copies of these booklets can 
he borrowed from the council for 
inspection and comment. 


Eight new directors of the Ameri- 
can Geological Institute have been 
appointed by constituent societies to 
serve for 1950-51. They are: Henry 
C. Cortes, Magnolia Petroleum 
company, Dallas, for the Society 
of Exploration Geophysicists; F. 
M. Fryxell, dean of science at 
Augustana College, for the Geo- 
logical Society of America; M. M. 
Leighton, chief of the Illinois Geo- 
legical Survey, for the Society of 


Economic Geologists; J. P. Marble, 
research geochemist of Washington, 
D. C., for the Mineralogical Society 
of America; Norman D. Newell, pro- 
fessor of paleontology at Columbia 
University, for the Paleontological 
Society; Frank Neumann, U. S. 
Coast and Geodetic Survey, for the 
Seismological Society; R. Dana Rus- 
sell, Navy Electronics Laboratory, 
San Diego, for the Society of Eeo- 
nomie Paleontologists and Mineralo- 
gists; and John A. Wilson, assistant 
professor of geology, University of 
Texas, for the Society of Vertebrate 
Paleontology. Each of the 11 mem- 
ber societies of the institute appoints 
two members to the board of di- 
rectors, to serve alternating two- 
year terms. In addition the NRC 
appoints one director; the chairman 
of the council and the chairman of 
the Division of Geology and Geogra- 
phy are ex officio directors of the 
institute. 


The Chemical-Biological Coordi- 
nation Center of the National Re- 
search Council announces the avail- 
ability of Summary Tables of Bio- 
logical Tests, Vol. 1, No. 1 and 2. 
These tables contain the results of 
tests performed on compounds sub- 
mitted to the center for preliminary 
screening to determine their biolog- 
ical effects on a series of laboratory 
animals and plants. The tables are 
arranged according to the type of 
test employed, followed by a deserip- 
tion of the test technique involved. 
Within the type of test the chemicals 
are listed alphabetically by the 
Chemical Abstracts System of No- 
menclature and inelude the strue- 
tural formula and a brief statement 
of test results. Reports on antibae- 
terial, arachnidicide, fungicide, in- 
secticide, plant growth regulator, in 
sect and rat repellency, rodenticide, 
mammalian toxicity, antimalarial, 
brucellosis, cancer, snail control, and 
rickettsia are included in these 
issues. Requests for these tables 
should be addressed to the National 
Research Council, Chemical-Biologi- 
eal Coordination Center, Washington 
25, D. C. 


Publication problems of primary 
scientific journals will be the sub- 
ject of a two-day conference to be 
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held February 10 and 11 under the 
sponsorship of the NRC. The con- 
ference has been scheduled in re- 
sponse to the many requests from 
scientific investigators and from per- 
sons interested in the dissemination 
of research results. 

The first day of the conference 
will be devoted to problems of pub- 
lication of scientific research. Jour- 
nals of primary publication are faced 
with serious difficulties which limit 
their effectiveness in their function 
of dissemination. Other media of 
original publication, such as private 
and government reports, have not 
proved to be effective substitutes. 

February 11 will be devoted to 
proposals for the solution of prob- 
lems raised and to exploration of pos- 
sible aids. This conference will in- 
elude representatives from govern- 
ment agencies, institutions, publish- 
ers, and those industries involved in 
primary scientific publication. Its 
topie will be ‘‘Cooperative Efforts in 
the Publication of Original Scientific 
Research.’’ Any interested organi- 
zation is invited to send a represen- 
tative. The names of such delegates 
should be forwarded to the National 
Researeh Council, 2101 Constitution 
Avenue, Northwest, Washington, 
D. C., before February 1 so that 
pertinent documents may be sent 
to them in advance. 


The latest report of the Commit- 
tee on Geological Personnel of the 
Division of Geology and Geog- 
raphy is now available without 
charge from the division office. The 
report summarizes data for 1948- 
1949 on the enrollment and training 
of undergraduate and graduate stu- 
dents in geology, the supply and 
demand situations for trained geolo- 
gists, and the growth of professional 
geological societies. 

The parts of the report dealing 
with the growth of training in 
geology and the supply of geologists 
are based on data collected from 
75 edueational institutions by A. I. 
Levorsen, professor of geology and 
dean of the School of Mineral Scei- 
ences at Stanford University, and 
a member of the committee. These 
data showed that the 1949 enroll- 
ment in geology exceeded that of 


any previous year, being 40% higher 
than for 1947-48, and more than 
twice as great as for the highest 
prewar year; there were more than 
four thousand undergraduates en- 
rolled in geology, and about 1,350 
graduate students. (A survey by 
the U. S. Office of Education has 
shown that, during the year ending 
June 30, 1949, 1,851 bachelor’s, 385 
master’s, and 88 doctor’s degrees 
were granted in geology. The com- 
mittee estimates that 60% of these 
geologists entered the petroleum in- 
dustry.) It is estimated that the 
output of trained geologists in June, 
1950, may exceed 2,000. The best 
estimates which can be made on the 
demand for geologists, however, in- 
dicate that only 1,200 men with 
bachelor’s degrees can be used; the 
war-created deficit of geologists has 
thus been overcome, except in a few 
specialized fields at the doctorate 
level. The number of geologists 
affiliated with scientific and profes- 
sional societies has shown a corre- 
spondingly large inerease in recent 
years, with an over-all gain of 260% 
in the past deeade. 

The work of the Committee on 
Geological Personnel is being as- 
sumed by the NRC’s American 
Geological Institute, which will un- 
dertake annual supply and demand 
studies beginning this year. 


Deaths 


Durwald Frederick Fisher, pa- 
thologist at the Bureau of Plant In- 
dustry, Soils, and Agricultural En- 
gineering of the U. S. Department 
of Agriculture, died of a heart at- 
tack on September 18 at the age of 
61. While in charge of the U. S. 
Fruit Disease Field Laboratory in 
Wenatchee, Washington, Mr. Fisher 
was successful in research on the 
removal of arsenic spray residue 
from apples and the prevention of 
apple storage seald. As head of re- 
search on the transportation and 
storage of fruits and vegetables, he 
conducted valuable investigations in 
the problems of the maintenance of 
quality and prevention of spoilage. 


Max Berek, director of the De- 
partment of Science of the Leitz 
Works in Germany, died on October 


15 in Frieburg. Dr. Berek, who 
was 63 at the time of his death, con- 
tributed extensively to the develop- 
ment of the Leica camera lenses. 
He is the author of the standard 
text, Fundamentals of practical op- 
ties. 


George Samuel Rice, 84, retired 
chief mining engineer of the U. S. 
Bureau of Mines, died in Takoma 
Park, Maryland, on January 35. 
Dr. Rice participated in the ventila- 
tion tests and studies which were 
conducted in connection with the 
construction of the Holland Tunnel 
between New York and New Jersey. 
At the Bureau of Mines, he did re- 
search in the prevention of coal mine 
explosions and the efficacy of rock- 
dusting in rendering coal dust non- 
explosive. 


A team of astronomers from 
Harvard College Observatory will 
leave for South Afriea next month 
to begin an 18-month study of the 
30,000 light years of space between 
the earth and the center of the 
Milky Way. The expedition will 
gather information on the central 
star clouds of the southern con- 
stellations of Sagittarius and 
Seorpio and investigate the origin of 
stars in the interstellar dust and 
gases in the center of the Milky 
Way. 


The project is under the direction 
of Harlow Shapley, director of the 
observatory. Bart J. Bok, associate 
director, is in charge of the expedi- 
tion. His wife, Priscilla F. Bok, also 
an astronomer, will aceompany him. 
Other members of the team are Ivan 
R. King and Ueco van Wyek. As- 
tronomers from observatories in 
Northern Ireland and Eire will share 
the observing time with the Harvard 
scientists, but will be working on 
different projects. 

Headquarters for the expedition 
will be located at the Boyden Station 
of the Harvard Observatory in 
Bloemfontein, in the Orange Free 
State of South Africa, which is the 
southernmost of Harvard’s five ob- 
serving stations. This station is lo- 
eated at a latitude of 30°, and the 
center of the Milky Way passes di- 
rectly over it every night. 
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A large Baker-Schmidt type of 
telescope and the world’s largest 
objective prism will be used to pho- 
tograph the 30,000 light years of 
space. Previous explorations of the 
Milky Way have been limited to 
distances of less than 10,000 light 
years. 


The Mayo Foundation’s exhibit 
‘*Tumors of the Lung’’ and ‘‘Can- 
cer Cells in Sputum and Bronchial 
Secretions,’’ on loan to the Armed 
Forces Institute of Pathology, is 
now on exhibition in the Army Medi- 
cal Museum in Washington, D. C. 
The exhibit won a prize at the 
American Medical  Association’s 
June meetings in Atlantic City as an 
outstanding example of the use of a 
combination of colored wax repro- 
duetions and colored photographs of 
gross specimens and _ associated 
x rays to illustrate a medical topic. 
The exhibit was prepared under the 
technical supervision of Arthur H. 
sulbulian, director of the Museum 
of Medicine and Hygiene, Mayo 
Foundation. 


The Numerical Index to the Bib- 
liography of Scientific and Industrial 
Reports, Volumes 1-10, 1946-1948, 
a new guide to the government’s col- 
lection of wartime and postwar tech- 
nical research reports, is available 
from the Special Libraries Associa- 
tion. The 530-page, planograph re- 
port is a joint publication of the 
Science-Technology Group of the 
Special Libraries Association, the 
Socony-Vacuum Laboratories of 
Paulsboro, New Jersey, and the Of- 
fices of Technical Services, U. 8. De- 
partment of Commerce. 

Publication reports of the OTS 
which have appeared in the first 
ten volumes of the Bibliography are 
listed by number and alongside each 
number the volume and page num- 
bers of the Bibliography are given 
so that additional details, including 
the abstract of the report, can be ob- 
tained. Formerly this information 
could be secured only from the OTS 
catalogue. Research and develop- 
ment fields covered by monthly is- 
sues of the Bibliography include 
aeronautical engineering, chemicals 
and allied products, drugs and phar- 
maceuticals, metallurgy, meteorology, 


minerals, nuclear physics, psychology 
and aptitude testing. 

Orders for the Index should be 
placed with the Special Libraries 
Association, 31 East 10 Street, New 
York City 3. The price is $10. 


The National Heart Institute has 
established a chemical pharmacology 
section as part of its research pro- 
gram. Bernard B. Brodie, associate 
professor of biochemistry at New 
York University College of Medicine 
will direct the section. Sidney Un- 
denfriend, assistant professor of bio- 
chemistry at Washington University 
School of Medicine, St. Louis, will 
head the units within the section and 
conduct research in the metabolic 
transformation in the body of drugs 
and other substances of biological 
significance to the cardiovascular sys- 
tem, the kidney, and the aging proc- 
ess. Julius Axelrod, research chem- 
ist at New York University Medical 
School, will be in charge of bio- 
chemical research. The scientists 
will work under the direction of 
James A. Shannon, the institute’s 
associate director for research. 


The Philadelphia section of the 
American Chemical Society will 
sponsor special noncredit evening 
courses in chemical engineering, 
thermodynamics, and instrumental 
electronics this spring. The course 
in chemical engineering thermody- 
namics will be presented by eight 
specialists in the field. There will 
be two-hour lectures on eleven suc- 
cessive Monday evenings, beginning 
February 13. The course in instru- 
mental electronics is designed to 
meet the needs of chemists who use 
electronic apparatus in the labora- 
tory, and will consist of ten lectures 
on suecessive Tuesday evenings be- 
ginning February 14. Leeturers will 
be E. N. Shawhan, Physical Labora- 
tory, Sun Oil Company, and E. J. 
Serfass, of Lehigh University. 

The lectures will be held at the 
Philadelphia College of Pharmacy 
and Science in Philadelphia. Fur- 
ther information may be had from 
E. J. Rosenbaum, Sun Oil Company, 
Norwood, Pennsylvania, who is 
chairman of the Chemical Education 
Committee of the Philadelphia Sec- 
tion. Attendance is not limited to 
members of the society. 


Brookhaven National Labora- 
tory has opened two new research 
laboratories in the Medical Depart- 
ment, one for the Division of Bae- 
teriology and Virology and the other 
for the Division of Pathology. Wil- 
liam M. Hale is head of the Division 
of Bacteriology and Virology and 
is bacteriologist-in-chief of the lab- 
oratory hospital. He was formerly 
professor of bacteriology and head 
of the department at the Univer- 
sity of Iowa College of Medicine. 
S. C. Madden is head of the Division 
of Pathology and pathologist-in- 
chief of the Brookhaven Hospital. 
He was formerly professor of pa- 
thology and chairman of the depart- 
ment, Emory University School of 
Medicine. Other appointments in 
these two divisions are Ruth M. 
Drew, assistant bacteriologist; John 
H. Prodell, Jr., junior bacteriolo- 
gist; and James A. Francher, Jr., 
junior pathologist. 


A chemical pharmacology sec- 
tion has been established as part 
of the National Heart Institute of 
the National Institutes of Health in 
Bethesda, Maryland. Bernard B. 
Brodie, associate professor of bio- 
chemistry at the New York Univer- 
sity College of Medicine, has been 
appointed to direct the section. Sid- 
ney Udenfriend, assistant professor 
of biochemistry at the Washington 
University School] of Medicine, will 
head the units within the section, 
and Julius Axelrod, research chemist 
at the New York University Medical 
School, will conduct biochemical re- 
search, 


The Maury, a 62-foot boat built 
by the Chesapeake Bay Institute of 
The Johns Hopkins University, was 
launched in Baltimore on January 
20. The boat, specially designed and 
outfitted with two laboratories, will 
be used to study the waters and ma- 
rine life of the Chesapeake Bay from 
the mouth of the Susquehanna River 
to the lower Capes of Virginia. The 
project, begun over a year ago, is 
the first large scale scientific study 
of this major estuary and is sup- 
ported by the states of Maryland 
and Virginia and the U. S. Navy. 
This research vessel was named for 
Matthew Fontaine Maury, early Vir- 
ginia oceanographer. - 
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Eastman Pyridine 214-H, specially 
purified for use in the Karl Fischer 
Reagent, illustrates well how far 
Eastman goes to serve the detailed 
requirements of the world’s chemists. 


It is only one grade of just one of the 
3200 organic chemicals that make the 
Eastman stock the most complete 
source of organics in existence today. 
Whatever your branch of analytical 
or research chemistry may be, chances 
are you can save time by looking 

to Eastman first for the organic 
chemicals you need. 


EASTMAN KODAK COMPANY 
ORGANIC CHEMICAL SALES DIVISION 


ROCHESTER 4, N.Y. 


& 


KARL FISCHER REAGENT 


Karl Fischer Reagent is satisfactory for 
determining water in liquids and solids, 
both organic and inorganic, including 
benzene, liquid sulfur dioxide, petroleum 
fractions, fuller’s earth, hydrated copper 
sulfate,and calcium carbonate. Thereisno 
interference from alcohols, hydrocarbons, 
carboxylic acids (except formic), and 
esters. It can be adapted to analytical pro- 
cedures which involve chemical reactions 
in which water is eliminated or absorbed. 


Modification of the original reagent can 
be used to determine water in ketones, 
provided large amounts of lower alcohols 
are absent. Recent literature indicates a 
method for determination of water in gas- 
eous hydrogen chloride with the Fischer 
reagent which avoids decomposition of 
the reagent and eliminates the necessity 
for frequent standardization. 

A bibliography of procedures using the 
Karl Fischer Reagent is available from 
Eastman without charge. 


7 
For Water Determination 
KARL FISCHER REAGENT 
For Karl Fis¢ er 
: 
EASTMAN. PYRIDINE 214-4 
> 
2 
THERE ARE MORE THAN 3 
ASTMAN ORGANIC CHEMICALS 
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CUSTOM MADE 


TOOL FOR THE ANALYSIS 


THE CONTROL OF PRODUCTION OF 


OF COMPLEX COLLOID SYSTEMS, AND FOR 


PURIFIED PROTEINS, ENZYMES, HORMONES 


KLETT MANUFACTURING CO. 
179 EAST 87th STREET 
NEW YORK, N. Y. 


KLETT 
ELECTROPHORESIS 


“VITAMIN FREE” 
CASEIN HYDROLYSATE 


For Microbiological Procedures 
and 
Vitamin Assays 


© Riboflavin 


@ Folic Acid 


Pantothenic 
Acid 


* @ Niacin 


@ B-12 


Biotin 


Uniform—Pre-tested—De pendable 


Available As ACID Or ENZYMATIC 
Hydrolysates 


Low “Blanks” High “Maximum Acid” 
WRITE FOR CATALOGUE +S 782 


NUTRITIONAL BIOCHEMICALS CORP. 
CLEVELAND 5, OHIO 


Pound Sterling Devaluation Means 


NEW LOW PRICES 


on British Optical Instruments 


HILGER LARGE 
FULLY AUTOMATIC 
QUARTZ 
SPECTROGRAPH 
Ask for catalog H-1 


Prism and Grating Spectrographs 
Microphotometers, Source Units and Accessories 
Microscopes—Medical, Stereoscopic, Ultra-Violet 
Polarizing, Metallurgical 
Polarimeters and Saccharimeters 
Refractometers—Abbe, Pulfrich, Projection, 
Differential 
Ultra-violet Spectrophotometers 
Infra-red Spectrophotometers 
Monochromators and Spectrometers 
Raman and Vacuum Spectrographs — 
Interferometers 
Write for catalogs 
JARRELL-ASH COMPANY 
164 Newbury Street Boston 16, Mass. 
“Tf it’s an optical instrument, think of Jarrell-Ash!” 
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PROBLEMS of MORPHOGENESIS in CILIATES 


By André Lwoff. The ways by which ciliates—non-cellular organisms—reconcile their non- 
cellular state with such processes as differentiation, development, morphogenesis, evolution, and 
reproduction, are considered in terms of particular phenomena in this new book. The subjects 
covered include: the complicated life cycle of Gymnodinioides inkystans; aspects of the cineto- 
some; movements of the ciliary system in ontogeny and phylogeny; differentiation in ciliates; 
and interactions of morphogenetic units. A book in the Witey BroLogicaL RESEARCH SERIEs. 


Ready in April Approx. 80 pages 32 illus. Prob. $2.50 


SOME THEORY of SAMPLING 


By W. Edwards Deming. A new book which presents the theoretical background plus the 
practical applications of modern statistical practice. Parts I, II, and III cover the problems 
which arise in planning surveys. Part IV gives a step-by-step summary of how the theory of 
sampling was applied to two real problems: an estimation of inventories and a population sample 
for Greece. Part V goes into advanced theory which can be used in the design and analysis of 
samples. A book in the Winey MarHemarticat Statistics Series, Walter A. Shewhart, Editor. 


Ready in May Approx. 554 pages Illus. Prob. $9.09 


The MECHANICAL PROPERTIES of WOOD 


By Frederick F. Wangaard. This new book studies the nature of wood from the standpoint of 
mechanics. The book treats in its four parts: the basic properties of clear wood; factors affect- 
ing the mechanical properties of wood; working stresses for structural lumber; and timber test- 
ing. The author covers the strength properties of over 150 American woods, including the ex- 
tensive developments which have taken place since the publication in 1931 of the book’s predeces- 
sor, Dean George A. Garratt’s book of the same title. 


Ready in February 377 pages Illus. Prob. $6.00 


EARTH WAVES 


By L. Don Leet. One of the Harvarp MonocGrapHs IN APPLIED SCIENCE. This new book covers 
the subject in four parts: the measurement of earth waves, observed types of earth waves, trans- 
mission of earth waves by layered media, and microseisms. The seismograph is fully described 
together with seismic prospecting equipment. The book will be useful to commercial geophysi- 
cists; geologists; meteorologists; seismologists; and engineers in soil mechanics and dam and 
structural design. Illustrations are included. 


January 1950 122 pages Illus. $3.00 
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| 
New HOTPLATE 


i] 
| 
| 


@ SENSITIVE 
@ EFFICIENT 
@ QUICK HEATING 
@ INEXPENSIVE 


The new TEMCO Hot Plate is unique in design and 
outstanding in performance. 

A new and improved type of thermostat provides 
completely variable control from just above room 
temperature to 700° F. (371° C.). Temperature vari- 
ation is held within 5° at 100° F. and within 2° from 
200° F. to maximum. This sensitivity of control is 
unusual, particularly in the lower temperature ranges, 
and makes the plate adaptable to many critical uses, 
such as drying tissues and micro slides, as well as 
for general heating. The control dial is numbered to 
indicate approximate temperature settings—for ex- 
ample ‘‘4’’ indicates approximately 400° F. surface 
temperature. A neon indicating light glows while the 
plate is heating. The plate is rated at 660 watts, but 
| draws only approximately 430 watt hours when oper- 
ating at maximum temperature. 

| Its cast aluminum heating plate heats fast and evenly. 
The square 6” x 6” shape permits greater usable sur- 
| face area. Also, the heating plate is well insulated 
| on the bottom side and is mounted within the metal 
|| body with only four small points of physical contact 
| to allow heat conduction to the metal body. 

| Heating elements are made from highest quality nickel- 
| chromium alloy to assure long life. Thermostat con- 
| tacts are high grade silver and of large diameter for 
| cool operation. 

Weighing only 43 lbs. the plate is easily capable of 
| supporting many times its own weight. Double dove- 
tail sockets are permanently attached to facilitate 
| making apparatus set-ups, both for suspension of the 
|| plate beneath the apparatus and for support of appa- 
| ratus when the plate rests on its feet. 


| No. 6539 TEMCO Hot Plate, 110 Volt A.C. 
| 


STANDARD 


SCIENTIFIC SUPPLY CORP. 


Laboratory Apparatus, Chemicals & Reagents 
34 West 4th Street New York 12, New York 


with completely variable control 


STATHAM 
Manometer and Control Unit 


EKG 
cr 
Recorder 


Illustrated above is a complete system for the re- 
cording of rapid pressure fluctuations in the ranges 
encountered in physiological research. We invite 
you te contact us for details of the Statham un- 
bonded strain gage manometer. 


LABORATORIES 


SCIENTIFIC INSTRUMENTS 
9328 Santa Monica Blvd., Beverly Hills, Calif. 


“SCIENCE: 


our most profitable 


advertising medium” 


“Science is consistently our most 
profitable advertising medium. 
Business secured solely thru Sci- 
ence ads has been the backbone 
of our success in this field.” 


—— SCIENTIFIC COMPANY 
Name on Request 


IT CAN BE YOURS ALSO, because .. . 
the more than 33,000 scientists who subscribe 
to SCIENCE are an influencing factor in de- 
termining just what equipment and supplies will 
be purchased for the educational institutions, 
research foundations and industrial laboratories 
in the United States and 76 foreign countries. 
Your advertisement in these columns reaches a 
distinguished, an influential, and a responsive 
audience—at reasonable cost. 


Plan NOW for MORE SALES in 1950 


Write for Rate Card 26C TODAY... 
let SCIENCE PRODUCE FOR YOU. 
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PHOTOVOLT 


Electronic Photometer 
Mod. 512 with Photo-Multiplier 


microphotometric histo- 

chemistry and cytology 

by absorption measurements under the microscope 
Write for Bulletins #316 and 810 


PHOTOVOLT CORP. 
95 Madison Ave. New York 16, N. Y. 


GUARANTEED REBUILT MICROSCOPES 


Bausch & Lomb, 
Spencer or 
Leitz now 
available at 
same price. 


Model CS2 
(BEL 
illustrated 
Equipped with: 
10X_ ocular 
2 objectives 
(16mm & 4mm) 
iris diaphragm 
double mirror 
(plano/concave) 
$85.00 each 


Guaranteed 
mechanically 
optically. 


GRAF 


Write for 
catalogue 


Other models for all purposes also available 
Research — Chemical — Petrographic, etc. 
THE GRAF-APSCO COMPANY 
5868 Broadway Chicago 40, Ill. 


Cable address “Nuclear” 


Specialized 
RADIATION 
DETECTORS 


... fo meet your 
counting needs 


To give you the most efficient 
detection available, NUCLEAR 
has designed both Geiger and 
proportional detectors to record 
the highest possible ratio of 
accurate counts in relation to 
the total disintegration of the 
sample. NUCLEAR detectors 
have been designed to reduce 
to a minimum losses due to poor 
geometries, absorption, coinci- 
dence, and recombination. You 
get longer plateaus, medium 
voltage operation, and repro- 
ducible results, all combining to 
make NUCLEAR detectors the 
finest, easiest to use radiation 
counting instruments available. 


SEND FOR 


NEW 


~ COMPLETE 
CATALOG 


nuclear instRUMENT and 
CHEMICAL CORPORATION 


223-233 West Erie Street, 
Chicago 10, lil. 


* 


@ Complete 
“Packaged” 
Counting Sys- 
tems 


@ Scaling Units 
for. Every Type 
of Radiation 
Counting 


@ Portable 
Count Rate 
Meters 


@ Health Mon- 
itoring Instru- 
ments for Person- 
nel Protection 


@ Glass Wall, 
Mica Window, 
and Windowless 
Counters 


@ Complete 
Line of Acces- 
sories for the 
Nuclear Labor- 
atory 


* 


nuclear 
PRECISION IN- 
STRUMENTATION 
FOR NUCLEAR 
MEASUREMENTS 
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pH, CHLORINE, A_A_A.S. SYMPOSIA 
PHOSPHATE (74x 10}, double column, illustrated, clothbound) 
DETERMINATIONS 


made quickly, easily, accurately with 


Twenty of the Symposium Volumes published by the 
A.A.A.S. have been exhausted. Some unbound copies are 
available, e.g., The Gonococcus and Gonococcal Infection, 

32 papers, 171 pages, $1.25. The eight titles remaining in 
TAY L oO R print are shown below with prices: (a) indicates cash prices 
to members, (b) prices to nonmembers and institutions. 


Cc M A AT R MALARIA, 44 papers on kistory, parasitology, 


anopheline vectors, epidemiology, symptomatology, pathol- 
ogy and immunity, treatment, control and eradication; 
reprinted. 406 pp. (a) $4.00, (b) $5.00. 


COLIEBIG and AFTER LIEBIG—A Century of Progress in 
Agricultural Chemistry. 10 papers make available in con- 
venient form the history of one of the most significant de- 
velopments in agricultural science. 119 pp. (a) $2.50, 
(b) $3.00. 


(0 AEROBIOLOGY, 8 papers on extramural aerobiology contain 
material of interest to botanists, zoologists, agriculturalists, 


Ilustrated is the Taylor Model T-O pH Comparator and the general public. 29 papers on intramural aerobiol- 
—basic set of the Taylor line. All pH and many ogy deal with air-borne infections. 299 pp. (a) $3.50, 
other slides may be used on this one base. In mak- (b) $4.00 


ing the determination, the prepared sample is 
placed in the middle tube in the base, the slide : 
moved across until the colors match, and... (CU RELAPSING FEVER in the AMERICAS, 20 papers on 


symptomatology, diagnosis, etiology, epidemiology, pathol- 
ogy and immunity, tick vectors, treatment, and public 
health aspects. 136 pp. (a) $2.50, (b) $3.00. 


(0 DENTAL CARIES and FLUORINE, 11 papers report on 
investigations in the British Isles, India, South Africa and 
the U.S.A. 111 pp. (a) $3.00, (b) $3.50. 


(0 APPROACHES to TUMOR CHEMOTHERAPY, 41 papers. 
A progress report, addressed largely to future workers. 412 


NO SINGLE STANDARDS TO HANDLE pp. (a) $6.50, (b) $7.75. 
The nine Taylor Liquid Color Standards (a 
complete set for any one type of determination) 
are conveniently enclosed in the molded plastic 


(1 RICKETTSIAL DISEASES of MAN, 27 papers record the 
control of Rickettsial diseases during World War II and 
reveal the scientific foundation on which the adopted meth- 


slide . . . continued accuracy is assured because ods rest. 255 pp. (a) $5.25, (b) $6.25. 

the Taylor Liquid Color Standards carry an un- 

limited guarantee against fading. An indication OULIMNOLOGICAL ASPECTS of WATER SUPPLY and 
of the simplicity of operation is the fact that a WASTE DISPOSAL (6x9), 8 papers sample the border 
determination for pH, Chlorine or Phosphate area within the scope of interests common to the engineer, 
should take no more than 2 minutes. Taylor the-limnologist, and the oceanographer. 93 pp. (a) $2.75, 
Comparators are used and accepted throughout (b) $3.25. 


industry as a dependable standard for color- 
imetric determinations. 


ALSO MEDICAL SETS FOR 
assachusetts Ave., N.W. 
BLOOD AND URINE TESTING Washington 5, D. C. 
VALUABLE BOOK FREE 
Please accept my order for the volumes checked above. 
— My check in the amount of $.............. is enclosed. 
= See your dealer for equipment. 
AND 
W. A. TAYLOR 
416 RODGERS FORGE RD. BALTIMORE-4, MO. 
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Now available... 


New 


Radically 
different! 


A Universal 


ADJUSTING 


KNOB 


“ZIRCONARC” PHOTOMICROGRAPHIC LAMP 


For better black-and-white and 
color photomicrographs 


Combines the concentrated light of the Western Union 
arc light bulb (about 1 mm dia.) with our fluorite- 
coated, 7-element aplanatic optical system of highest 
correction, free from chromatic aberration. . . . Prac- 
tically harmless to living cultures. . . . Built with the 
same precision as the microscope itself. Over-all 
length ot lamp, 10”. Height, 62”. Base, 4%2”x 
642”. Price, complete with power unit and 40-watt 
= $325. Order direct or from leading supply 
ers. 


Write for Bulletin ZL-321S 


FISH-SCHURMAN CORPORATION 
230 East 45th Street. New York 17, N. Y. 


HOT ALCOHOL EXTRACTED 


VITAMIN TEST CASEIN 


Vitamin Free” for Biological Tests 


Fat and water soluble vitamins are removed 
by several thorough extractions with hot 
alcohol. This process, which requires five 
days of special treatment, provides a prod- 
uct of exceptional purity and uniformity 
making it ideally suited for use in a wide 
range of experimental diets. It has been the 
Vitamin Test Casein of choice of many 
laboratories for the past ten years. 


For other GBI diet materials and 
supplements write for Booklet No. 677 


GENERAL BIOCHEMICALS, inc. 


6 0 LABORATORY CHAGRIN FALLS, 


PARK OHIO 
Reg.U.S. Pat. Off. 


Monochromator 


for use in the Ultraviolet, Visible, and Infrared 


The new Perkin-Elmer Model 83 Universal 
Monochromator has totally reflecting optics 
that permit focusing in visible light for use in 
any region of the spectrum. And, a wide range 
of interchangeable prism materials, com- 
bined with high optical quality, assures op- 
timum performance in any spectral range. 


CHARACTERISTICS OF THE MODEL 83 
UNIVERSAL MONOCHROMATOR 


Range: 0.18 to 40 microns (with suitable dispersion 
means) 

Dimensions: 14” x 14” x 9” 

Focal length: 270 mm. 

Effective aperture: £/4.5 

Prisms available: Fused quartz, crystal quartz, glass, 
LiF, CaF2, NaCl, KBr, KRS-5 

Slits: Bilateral, height: 12 mm., opening: 0-2 mm., set 
to 0.5 microns 

Mounting: Littrow, 18° off-axis paraboloid 

Wavelength Control: 9° rotation of Littrow mirror by 
micrometer reading in 2,000 divisions. Supple- 
mentary fine adjustment of Littrow mirror angle. 

Housing: All optics under. cover, permitting entrance 
and exit windows. 13” by 4” space under cover 
behind exit slit for detector mounting. 

Motor drive: Wavelength control shaft available for 
motor drive attachment. Cell holder mounted on 
cover before entrance window. 


ACCESSORIES ALSO AVAILABLE 


The Perkin-Elmer Model 83 | Universal Monochrom- 
ator is the monoc portion of the 
Perkin-Elmer Model 12 Inf dS Many 

of the Model 12 accessories are, therefore, ja moo 
for use with the Model 83. 


THE PERKIN-ELMER CORPORATION 
GLENBROOK, CONN. 


Leading manufacturers of Infrared Spectrometers, Continuous Infro- 
red Analyzer, Universal Monochromator, Flame Photometer, Tiselius 
Electrophoresis Apparatus, D. C. Amplifiers, and other electro-opti- 
cal instruments for onalysis ond research. 


= 
= FOCUSING zirconium 
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Personnel Placement 


Personnel Placement 


CHARGES and REQUIREMENTS 
for “PERSONNEL PLACEMENT” Ads 


1. Rate: 15¢ per word, minimum charge $3.00 for each 
insertion. If desired, a “Box Number” will be supplied, 
so that replies can be directed to SCIENCE for immediate 
forwarding. Such a counts as 8 words (e.g., a 25- 
word ad, plus a “Box Number’, equals 33 words). All 
ads will be set in regular, uniform style, without display ; 
the first word, only, in bold face type. 

For display ads, using type larger or of a different 
style than the uniform settings, enclosed with separate 
border rules, the rate is $16.00 per inch; no extra charge 
for “Box Numbers”. 

2. Advance Payment: All Personnel Placement ads, classi- 
fied or display, must be accompanied by correct remittance, 
made payable to SCIENCE. Insertion can not be made 
until payment is received. 

3. Closing Date: Advertisements must be by 
SCIENCE, 1515 Mass. Ave., N.W., Washington 5, D. C., 
together with advance remittance, positively not later than 
14 days preceding date of publication (Friday of every week). 


POSITIONS WANTED 


Academic Position with research opportunity is desired by 29 year 
old Ph.D. with broad training including four years of industrial 


research experience and one year post-doctoral fellowship. Organic 
chemistry, pharmaceuticals, natural preducts (sterols). Box 14, 
SCIENCE. x 


Botanist: Woman, M.S. completing Ph.D. June. Fields anatomy 
and morphology, also lower plants. Three years experience as col- 
lege instructor. Box 6, SCIENCE. 1/27 


Director of Research: Ten years experience directing research in 
organic and biochemistry, including process development and 
handling of a Ph.D., Phi Beta Kappa. $12,000 to $15,000. 
Box 10, SCIENCE. x 


Microbiologist: Ph.D., 12 years research experience, especially 
with anaerobic =. desires teaching or research posi- 
tion. Box 11, SCIE x 


Pharmaceutical Chemist: Ph.D.; several years, teaching experi- 
ence (chemistry), eastern university graduate school; seven years, 
head division biochemistry food industry; five years, director, re- 
search and development, biological laboratories; in late thirties; 
for further information, please write Burneice Larson, Medical 
Bureau, Palmolive Building, Chicago 


Sales; Administration; or technical writing; Chemist. Listed 
American Men of Science. 9 years experience: research; super- 
vision; teaching; successful sales record. M.S. Supervisory, Ad- 
ministrative and Sales Ability. Box 16, SCIENCE. x 


Embryology, 


Zoologist: Ph.D. Desires summer teaching position. 
Box 12, SCI- 


histology, comparative anatomy, general zoology. 
‘CE 


AVOID DELAY ... . Cash in Advance payment 
MUST be enclosed with ALL classified ads. 
(See “Charges and Requirements”) 


POSITIONS OPEN 


PHARMACEUTICAL-NUTRITIONAL CHEMIST 


Nationally known manufacturer of vitamin food supple- 
ments has opening for pharmaceutical-nutritional chemist 
experienced in development of new pharmaceutical and 
nutritional products. Ph.D. preferred; however, will con- 
sider M.S. with qualified experience. California location. 
Excellent salary. Box 13, SCIENCE. 


Positions Open: 

(a) Pharmaceutical chemist or chemist qualified in nutrition to 
direct research and product development; industrial company spe- 
cializing in vitamin and mineral food products; Ph. preferred ; 
will consider candidate with Master’s provided thoroughly ex- 
perienced; West. (b) Instructor, radiographic technique; science 
major, teaching and research experience required ; department, 
radiology, university medical school; $4800. (c) Two instructors 
in anatomy; university school of medicine; Ph.D.’s or physicians 
interested in career in anatomy; will consider young physicians 
interested in year’s training in anatomy before entering residency 
training, particularly surgery. (d) Virologist; preferably 4 
research project involving virology, large teaching hospital; labo- 
ratory staff of more than forty; university medical center; Middle 
West. ‘S1-4 Larson, Medical Bureau, Palmolive 


The Market Place 


CHARGES and REQUIREMENTS 
for “MARKET PLACE” Ads 


1. Rate: 20¢ per word for classified ads, minimum charge 
$5.00 for each insertion. Such ads are set in uniform style, 
without display; the first word, only, in bold face type. 
For display ads, using type large: or of a different style 
than the uniform classified settings, and entirely enclosed 
with separate rules, rates are as follows: 
Single insertion $16.00 per inch 

7 times in 1 year 14.50 per inch 

13 times in 1 year 13.00 per inch 

26 times in 1 year 11.50 per inch 

52 times in 1 year 10.00 fer inch 
2. Payment: For all classified ads, payment_in advance is 
required, before insertion can be made. Such advance 
remittances should be made payable to SCIENCE, and 
forwarded with advertising ‘‘copy” instructions. 
For display advertisers, monthly invoices will be sent on 
a charge account basis—providing satisfactory credit is 
established. 
3. Closing Date: Classified advertisements must be received 
by SCIENCE, 1515 Massachusetts Avenue, N.W., Wash- 
ington 5, D. c together with advance remittance, positively 
not later than 14 days preceding date of publication (Friday 
of every week). 
For proof service on display ads complete ‘ er instruc- 
tions must reach the publication offices of SCIENCE, 1515 
Massachusetts Avenue, N.W., Washington 5, D. C., not 
later than 4 weeks preceding date of publication. 


BOOKS 


POSITIONS OPEN 


MARINE BIOLOGIST 


Position as resident investigator at the Duke University 
Marine Laboratory. Opportunities for research in various 
phases of marine biology for advanced graduate or post- 
doctorate young man. Salary dependent on qualifications. 
House provided. Send application to Dr. Bookhout, 
Department of Zoology, Duke University, Durham, a 


Physiologist-Pharmacologist: M.S. or Ph.D. to instruct in physi- 
ology and pharmacology for second semester. May be permanent. 
Department of Pharmacology, College of Pharmacy, University of 
Florida, Gainesville, Florida. 1/27 


SOVIET BIOLOGICAL RESEARCH 

Accurate, mimeographed translations ey xerent papers fully describing meth- 

ods and results supporting LYSED 

0! aiz ce 

Prezent—The Biological eignitiention of Double Fertilization. 35 cents 

Sisakian et al. nga ge Changes Induced in the Progeny of Tomatoes 
by fting 5 

Kushner—_The Effect of the fammnksahion of Hens with a Sperm Mixture on 
the Development of the Offspring. 35 cents 


Send check or money order— 
SCIENCE TRANSLATIONS ¢ 1034 East 13th Street, Brooklyn 30, N.Y. 


Send us your Lists o 
BOOKS AND PERIODICALS 
which you have for sale. 
Complete libraries; sets and runs; and single titles are wanted. 
so please send us your want lists. 
STECHERT-HAFNER, INC., 31 East 10th Street, New York 3. 
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SUPPLIES AND EQUIPMENT 


WANTED TO PURCHASE: 
SCIENTIFIC PERIODICALS 
Sets and runs, foreign and dom 
SCIENTIFIC BOOKS 
Entire libraries and smaller collections 
WALTER Jj. JOHNSON 
125 East 23rd Street, New York 10, N. Y. 


Your sets and files of scientific journals 


are needed by our library and institutional customers. Please send 
us lists and description of periodical files you are willing to sell 
at high market prices. J. S. CANNER AND COMPANY, ~— 


Boyston Street, Boston 15, Massachusetts. 


PROFESSIONAL SERVICES 


QUARTZWARE 


for laboratory and industry 
A complete line of standard laboratory ware. 
Also custom fabricating to meet your requirements. 
Write for parti 


THE PANRAY CORP. 
340 Canal Street, New York 13, N. Y. 


GLYCOCYAMINE—Hydroxyproline, L-Methionine 
@AMINO ACIDS e BIOCHEMICALS 
@ PRE-MIXED MICROBIOLOGICAL ASSAY MEDIA 
H. M. CHEMICAL COMPANY, LTD. 
144 North Hayworth Avenue Los Angeles 36, California 


SPECIAL GLASS APPARATUS 


Our glass blowing department is available for special 
scientific and technical glass apparatus made to 
specifications and drawings. Inquiries invited. 
Estimates furnished. 

E. MACHLETT & SON 
218 East 23rd St. New York 10, N. Y. 


TRANSPARENT BOXES 
Five Sizes: Maximum protection and 
visibility for samples, specimens, small 
parts and other objects easily lost. 
Write for Leaflet TR-S 
R. P. CARCILLE 
116 Liberty St., New York 6, N. Y. 


FOREIGN SCIENTIFIC and TECHNICAL papers translated 

for research workers, teachers and students at_reasonable rates. 

J. PESSIN, P.O. Box 4004, Carrollton Sta., New 
La. 


DOGS RATS RABBITS 
LABORATORY ANIMALS | CATS PIGEONS HAMSTERS 
Clean healthy well-fed animals > MICE POULTRY GUINEA PIGS 


e Guaranteed suitable for your needs. 


JOHN C. LANDIS + Hagerstown, Md. 


Universities and Colleges t r4 
the United States continue their 
great demand for recommendations 
for those trained in the different 
fields of Science. The positions 


COLLEGE 
range from instructorships to heads 


BUREAU of departments. 
28 E. Jackson Blvd. 
Chicago 4, Ill. Our service is nation-wide. 


AMERICAN 


SUPPLIES AND EQUIPMENT 


FIALA OUTFITS. INC. 


TOWARREN STREET,NEW YORKZ, NY. 
SCIENTIFIC INSTRUMENTS & FIELD EQUIPMENT 
For GEOLOGISTS SURVEYORS, ENGINEERS j 
Nam: Lvery vecessily suagestens supplied as 
experience the field Jromfols tolge fguator 


-INCORPORATED- 1992- 


STAINS ¢ STAINS ¢ STAINS 


RARE-COMMON 
STARKMAN Biological Laboratory 


461 Bloor St. West 
Toronto, Canada 


All Amino Acids (natural, synthetic, unnatural), 
Rare Sugars, Biochemical Products, Reagents, New Pharma- 
ceuticals in stock. Write or phone PLaza 7-8171 for complete 


price list. 
BIOS LABORATORIES, INC. Srey 


SNOOPERSCOPE TUBES—Permits infrared vision. Tube and 
complete instructions $14.95. Limited Quantities. PRECISE 
a CO. 942 Kings Highway, Brooklyn * 


© HYPOPHYSECTOMIZED RATS 


Shipped to all points via Air Express 
For further information write 
808 E. 58th St. 


HORMONE ASSAY LABORATORIES, Inc. @ Chicago 37, II. 


| BVT MEDIA TABLETS 


SAVE TIME and EXPENSE—AVOID DRUDCERY 
Simply add water and sterilize—Corn Digest Dextrose, Dahlia 
Dextrose, Lima Bean Digest Dextrose, Oat Digest Dextrose, 
Pea Digest Dextrose, Potato, etc., in Lots of 100 and 1000 
Tablets and Plain Agar in Lots of 250 and 1000 Tablets. 
BEN VENUE LABORATORIES. Inc. e Bedford, Ohio 


YOUR AD HERE WILL PRODUCE 
Plan NOW for MORE SALES in 1950... 
See “Charges & Requirements”, or write for Rate Card No. 26 Today. 


RESULTS 
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i 
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LIMNOLOGICAL ASPECTS OF 


WATER Supply AND WASTE DISPOSAL 
v +87 pages—6 x 9—illustrated—clothbound—1949 


This volume of 20 papers treats of a field of science of rapidly 
increasing importance. In it engineering and limnology meet, 
' and government plays an important role. 


The papers in this new volume are not simply academic discussions of possibilities, 
but of sound biological and engineering science as applied to current practice in 
northern Wisconsin and Minnesota. The 12 contributors to this volume are largely 
from that area, but several are connected with institutions from Ohio to Boston. 


To: AAAS PUBLICATIONS 
1515 Massachusetts Ave., N.W., Washington 5, D. C. 
Please accept my order for one copy of LIMNOLOGICAL ASPECTS 


PRICES FOR THIS BOOK IN CAR- 
TONS, postage prepaid, are as follows: 


Members of the A.A.A.S. ..... $2.75 OF WATER SUPPLY AND WASTE DISPOSAL. Remittance in the 

Nonmembers and Institutions .. 3.25 is enclosed. 

... ZONE STATE 


APPROACHES To TUMOR CHEMOTHERAPY 


2+442 pp.—73 x 104—illustrated—clothbound—1947 


This volume of 41 papers by leading authorities is a comprehensive summary of the progress so far made 
toward the chemotherapy of malignant tumors. 


The plans for the volume were developed under the auspices of the National Cancer Institute and such 
other centers of cancer research as the Memorial Hospital of New York, the Sloan-Kettering Institute for Can- 
cer Research, and the Lankenau Institute of Philadelphia. 


Among the 93 contributors to the book are J. Engelbreth-Holm, M.D., University of Copenhagen, 
Denmark, and Alexander Haddow, M.D., D.Sc., University of London and the Royal Cancer Institute of London, 
England. Members of the staffs of all the principal cancer research institutions in the United States contributed 
to this volume. 


APPROACHES TO TUMOR CHEMOTHERAPY was not only a deliberately planned program but the con- 
tributions were presented and discussed leisurely at two 5-day research conferences at Gibson Island, Maryland. 
After these presentations and discussions of the manuscripts they were reviewed and edited by both the Chairman 
of the Publications Committee and the Editor of the volume, and all the numerous references to the cancer litera- 
ture throughout the world were carefully checked. However rapid the much hoped-for progress in the cancer 
problem may be, this volume promises to be an important and trustworthy reference book. 


To: AAAS PUBLICATIONS 


THIS 1515 Massachusetts Ave., N.W., Washington 5, D. C. 

sli ea endtiaiaiapeeiiii Please accept my order for one copy of APPROACHES TO TUMOR 
Members of the A.A.AS. ..... $6.50 CHEMOTHERAPY. Remittance in the amount of $............- 
Nonmembers and Institutions .. 7.75 = is enclosed. 
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"“LAB-AID” EXPEDITERS 


— they speed-up laboratory chores 


» kechnicon paraffin knife 


makes work with paraffin-embedded tissues quick and 
easy. Great for cutting large blocks into small ones; 
for mounting blocks on a microtome object disc; for 
squaring up blocks; for separating ribbons in a water 
bath . . . Hollow stainless steel handle doesn’t heat up; 
spring switch under thumis gives Finger-Tip Heat Con- 
trol — easy io keep knife at the right temperature. 
110 Volts AC - DC When not in use lay knife in saddle rest — Blade UP 
25 Watts keeps knife hot; Blade DOWN current is ‘‘off. 


e 

~ léchnicon microslide dryer 

: delivers slides ready for staining in 7 minutes! Just 
drop slides, in an Autotechnicon Slide Carrier, into the 
hatch, flip the switch and close the cover. A steady 
current of warm, filtered air blowing over the slides 
carries away all moisture, leaving them bone-dry and 
dust-free. The filter is replaceable. There's no distor- 
tion, either — the warm clean air is well below the 
melting point of paraffin. 


pending 


wide 
high 

12¥,” long. : 

_ 110 Volts AC only. 

75 Watts. 


insures smooth, even spreading of your tissue ribbons. 
The water temperature is just right — never too hot or 
= too cold, thermostatically held at any set temperature 
a? from 20° to 60°C. There's no melting paraffin to dis- 
tort tissues — no folds or wrinkles, no bubbles due to 
frequent water change. Temperature stays constant, 
day-in, day-out. And it's easy to see your sections 
against the dull finished black interior of the bath. 


Patented 
Size: 103%” Diam; 3%” High 
Sturdy; durable; water and 


lolproof finish. y 
oc _ THE TECHNICON COMPANY 
: = 215 East 149th Street, New York 51, N. Y. 


_ Send me literature and prices on 


Technicon Paraffin Knife 
Technicon Microslide Dryer 


City, Zone, State. 
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10,000 Hb-Meter Users 
Know the value of = 


Widespread acceptance of the Spencer Hb-Meter proves 
that physicians need this means of obtaining laboratory 
accuracy in hemoglobin determination in Jess than 3 
minutes. 


Only the Hb-Meter permits: 


* Complete portability 


* Results in grams per 100ml! or a choice of 
percentage scales 


* Hemolysis of blood without dilution 


* Accurate determinations by persons with 
deficient color vision 


SPENCER * Matching field within the spectral region 
of maximum visual sensitivity 


Ask your distributor to demonstrate the Hb- 
Meter, or write Dept. A4. 


American Optical 


COMPANY - 


INSTRUMENT DIVISION e BUFFALO 15, NEW YORK 
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